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PLANEO — . 

PLANE3 

PLANE2 
- PLANE1 




PLANE 

0 32KB 

I/OCVRAM 32KB 


128KB 


000C0000H 

000C8000H 

000D0000H 

0 0 0 EFFFFH 


SWfROM 

32KB 

fSRAM 

(2KB) 


(6KB) 

1 

I/O 3000- 

4000<7) 


OOODOOOOH 

000D8000H 


000DA000H 


i$»Jt!i(2KB)K 

* 1 7- h ROMUtfHi, FFFF8000-FFFFFFFF 

[zhhtf, *j *t *y M$, 

Vi?X9 (I/OT KWX0480H«l) 

J: 9 , 000F8000-000FFFFF HCW-yh'V 

rztih. 

*2 ^EfVH T'iilMB, tf/l/ 2 T*(22MB^i£ 
-f*. 

*3 VRAM(2, 2y^-y7§fLTi'S3& f , ^ 
tT <tot, iJ'JTKux 

3^(i512KB 

*4 ^MRAMX>f^^ 6 KB(i, 

'<4 

*5 «^RAM(i'<>?(16)WxX?Ui 0 64KB 
X>ri^^4KBTO-'C^ffl$ni). '<4 hTX 
-fe 
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mim 


1.2.2 1/OV'yJ 

I/O -T 77 7x-XfiCPU tAtti*SH(CRT, 7-jR-F, CD-ROM &if) t 

w 1 5-r«iR©#^oiiai*LT^S'r.cpu ttjtj»Aaj*siic8i**#-rsi ta-r§ 
•f, Affi*siiiK»t'r7 , “^©»*#t»*fT'5isett, ^©Atu**iicii9aTe>nfci/ 

&$!IWS©LSI I/O -i'y 9 7 

x — XC1t§iAA£- : fT'5 t V^-5 C t f±, C©J: 9 LSI ©l/^X7£r£f'\©ll#jAA 

£fT? fcvv 5 £ fc £IfiJfcUi;7. 

CPU K I/0-fy77i-X^It5MEB, /t!)7?7K I/O k7-f V i /-A; F 
I/O ©2 «»&**!> £7. 

fyt'J 7-;7K I/O 

X ^ y ©■£©#)£©#:%£ I/0 7KP7klT«fflt8feOT, CPU K6809*flWB LTV> 
5 8 t*7 h«(>ftlf-*FM ^y-X)*ifTSyB3*m»£7. 

•7<VU-T7 K I/O 

yj^1-©B!lSltflC I/O 7 FI^X^^LT^-S. b<DT, I/O t / t y HiSLtHS 
7. 8086, 80286, 80386&h*7U:C©}FM£KfflUTV:>£7. 

•fmTOWNS © I/O 

fmTOWNS Tli, i$65C7-f V i ^— r y F I/O £$UBUTV>£77s -#K^t'J-? 5»7 
F I/O £8UiUTV>3:7. 7 4’ Vu-T'y F I/O 0 7 F i/X v 7 7S i I -1-5C^ U t. £ 
fc, *0J¥M**I-1-2K3*L£7. 

X * y V y 7 F I/O ©gfl# fc L X it, IO/CVRAM (I/O 7^x77 VRAM ®#) © 32KB 
>P© 000CFF80~000CFFDF ©»^*** 5 * 7 (01 - 1 - 6 ) . £ A, 4GB © a 7 1 GB #** I/O © 
j£ 3 gXny F /BEST 7*17331), r^M X©ffi®l$Ett, I/Of kLT^fltS 

EkC45S7. 

X^ey Y 7 /F I/O ©®gt©ft§£, * I-1-3E^L£7. 
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% I fmTOWNS 0/\-KOx7 


o o o o h 


0 2 0 0 H 


0 4 0 0 H 


0 6 0 0 H 


0 8 0 OH 


0 AO OH 


0 C 0 OH 


0 E 0 0 H 


1 0 0 OH 


2 0 0 0 H 


3 0 0 0 H 


4 0 0 0 H 


yXfAiH 


yXf A p1^ 

*-*- KMffl 

•ru > ? m 

0*8*11 » 

K-r-r x?®iw 

«XO-y 1- 

t£5Sx d -y h 

T*>8r 

(Jff'/yatWffl) 


C-MOS 

TftiS 


◄ 01 - 1-5 1/0 7 FUZWZfMW 

PIC/PTM/ADMAC/RTC/ti^^lfP 

■FDC 

-y * >J W 0 foL/jt*. U - K /CD-ROM 
-8042 

-8251 

- HUi&(SCSI) 


^^#itfe(cCMOS^ * 0 0 eIH) 


o 0 0 C 8 o o OH 
000 C 9000 H 
0 0 OCAO 0 OH 


OOOCBOOOH 


0 0 0 CFF 80 H 
0 0 OCFFDFH 
0 0 OCFFFFH 


-V 7 ? ? VRAM 




$£3= VRAM 




I/OMM 

TtfJSfir 


◄ El 1-1-6 

I/O RAM I/O 


0 0 OCAO 0 OH 
000 CA 800 H 
OOOCBOOOH 

OOOCBFFFH 


8 x 8 Ky h 
ANK CG 

1 E 8 0 0 H 
1 E 0 0 0 H 


T«JiS 

> 

1 F 0 0 0 H 


8 x 16 K h 
ANK CG 

1 F 8 0 0 H 


ii^ROM 
T Kwx 
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*1# A-K^x 7©« 


▼*1-1-2 I/07FI/X?7ys(7^yu-T7 K I/O) 


I/O 

7FUX 


R/W 

fcf'V MRrt 

Word 

i 

m 

#Hg 

7 

6 

5 

4 

3 

2 

1 

0 

Byte 

0000 

'f>77/MJ?x;n 
R5>X7 (7X71) 

R 

IR7 

IR6 

IR5 

IR4 

IR3 

IR2 

IR1 

IRO 


PIC 

(8259A) 

* I -3-2 

J >?77)-t-ezis 
7x7 (7X71) 

R 

IS7 

IS6 

IS5 

IS4 

IS3 

IS2 

IS1 

ISO 

8 I -3-3 

S/f^nvy K7— F 2 
(?x7» 

W 

R 

SL 

EOI 

0 

0 

L2 

LI 

0 

B 

8 I -3-12 

Sjft37> F7-F3 
(•7A^fflll) 

W 

0 

ESMM 

[ SMM 

0 

1 

P 

PR 

RIS 

8 I -3-13 

ffl(b377K7-Ki 

(7X7» 

W 

A7 

A6 

A5 

1 

LTIM 

ADI 

SNGL 

IC4 

* I -3-7 

0002 

'f X777'I'7X71'7 
X7 (7X7fll) 

R 

IR7 

IR6 

IR5 

IR4 

IR3 

IR2 

IR1 

IRO 

% I -3-4 

®j(t37yK7-K l 
(-7X7fflJ) 

W 

M7 

M6 

M5 

M4 

M3 

M2 

Ml 

MO 

8 I -3-11 

iffl8(b37XF7-F2 

(vxT'flJ) 

W 

A15/ 

^T7 

A 14/ 
^T6 

A13/ 

^T5 

A12/ 

/ T4 

All/ 

^T3 

A10 

A9 

A8 

8 I -3-8 

fiHft377K7-K3 

(vx^fflij) 

W 

S7 

S6 

S5 

S4 

S3 

S2 

SI 

SO 

* I -3-9 

SJS8(fc377K7-K4 

(vx^fflij) 

W 

0 

0 

0 

SFNM 

BUF 

M/S 

AEOI 

//PM 

8 I -3-10 

0010 

'f>'777’h <J 7xx 1 
R7X7 (XR-7H) 

R 

IR7 

IR6 

IR5 

IR4 

IR3 

IR2 

IR1 

IRO 

B 

PIC 
(8259 A) 
7sU~y* 

* I -3-2 

-f X77/ht- t’XR 
7X7 (X1/-/1) 

R 

IS7 

IS6 

IS5 

IS4 

IS3 

IS2 

IS1 

ISO 

* I -3-3 

®jff=3v>-F7-F2 

(Xl7-^ffilJ) 

W 

R 

SL 

EOI 

0 

0 

L2 

LI 

LO 

8 I -3-12 

Sifl;3 7>F7-K3 
(XL'-7’(I) 

w 

0 

ESMM 

SMM 

0 

1 

P 

PR 

RIS 

8 1 -3-13 

fiMt37>F7-Fl 

(XU-T-ffliJ) 

w 

A7 

A6 

A5 

1 

LTIM 

ADI 

SNGL 

IC4 

8 I -3-7 


'(7777’l'7X7l'7X7 
(XI/- xi) 

R 

IR15 

IR14 

IR13 

IR12 

IRll 

IR10 

IR9 

IR8 

* I -3-4 

gjfFHTX F7— F 1 
(X^-X’ffliJ) 

W 

M15 

M14 

M13 

M12 

Mil 

M10 

M9 

M8 

8 1 -3-11 

0012 

W(t37XF7-F2 

(Xi^-X-ffliJ) 

w 

A15/ 

''Yl 

A 14/ 
^T6 

A13^ 

/ T5 

A 12/ 
"T4 

All, 

"T3 

A10 

A9 

A8 


8 I -3-8 


ffl(b377F7-F3 

(Xi^-T - ®]) 

w 

0 

0 

0 

0 

0 

ID2 

ID1 

IDO 


8 I -3-9 


#Mb37> F7-F 4 
(7 — 7’dlJ) | 

w 

0 

0 

. 

0 < 

SFNM 

BUF 

M/S 

AEOI , 

uPM 


8 1 -3-10 
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HI 815 FMTOWNSfflA— 


I/O 

7FPA 



fcf>y MSfiS 

Word 

/ 

Byte 


#fS 

K/W 

7 

6 

5 

4 

3 

2 

1 

0 


!)-try 

R 

T5g 

SHUT < 
DOWN ' 

SOFT 

B 


8 I -3-34 

0020 

V7HMryK NMI^X? 
7nf7K V7HIW 

W 

WR 

PROT 

POW 

OFF 

0 

0 

0 

0 

0 

RST 


8 I -3-35 

0022 


W 

0 

POW 

OFF 

0 

0 

0 

0 

0 

0 

B 


8 I -3-36 

0030 

cpu mu 


MACHINE-ID 

CPU-ID 

B/W 


8 I -3-37 

K 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 

0032 


R 

ID 

RESET 

ID 

CLK 

T 5£ 

ID 

DATA 

B 


8 I -3-38 

W 

CS ID 

0 

0 

0 

0 

0 

0040 

PITl 

R/W 

$ s{ v#0 (T /nUI^T v 307.2kHz) 

B 

PITl 

(8253) 

8 I -3-25 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0042 

R/W 

7 4-7#! (I/O SlPffl 307.2kHz) 

B 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0044 

R/W 

)"f-7i2(t7yK 307.2kHz) 

B 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0046 

a y b n — 1 
PIT1(# 0 ~# 2 ) 

W 

SCI 

SCO 

RL1 

RL0 

M2 

Ml 

M0 

BCD 

B 

it I -3-27 

0050 

PIT2 

R/W 


B 

PIT2 

(8253) 

8 I -3-25 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0052 

R/W 

*?#4 (zK— y— b'^x^y-^ 1.2299kHz) 

B 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0054 

R/W 

Nvf 5 (^Sf) 

B 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0056 

3 y b o-;n/-7x7 2 
PIT2(# 3 ~# 5 ) 

W 

SCI 

SCO 

RL1 

RL0 

M2 

Ml 

M0 

BCD 

B 


it I -3-27 

0060 


R 

T5E 

SOUND 

TM1 

MSK 

TM0 

MSK 

TM 

OUT1 

TM 

OUTO 

B 


SI -3-29 

WO'ihfrUUvi/T,? 

W 

TM0 

CLR 

0 

0 

0 

0 

SOUND 

TM1 

MSK 

TM0 

MSK 

B 


8 I -3-28 

0070 

RTC f-7l/7X7 

R 

READY 


D3 

D2 

D1 

DO 

B 

B 

RTC 
T y? 

. 7x-X 

8 I -3-32 

W 

0 

0 

0 

0 


0080 

RTC 37V Fl/S^X^ 

W 

CHIP 

SELECT 

0 

0 

0 

0 

READ 

WRITE 

, ADRS 
' WRITE 

B 


8 I -3-33 

00A0 

T 7T Xl^X? 

W 

0 

0 

0 

0 

0 

0 

16B 

RES 

B 

DMAC 

8 I -3-14 


14 


si* A-K0i7fflffig 


I/O 

7KUX 


R/W 

trV h*M 

Word 

/ 

Byte 

\m 


7 

6 

5 

4 

3 

2 

1 

0 

00A1 


R 

TO 

BASE 

SELCH 

B 

DMAC 

* I -3-15 

SEL3 

SEL2 

SEL1 

SELO 

W 

0 

0 

0 

0 

0 

BASE 

SELCH 

B 

SL1 

SLO 

00A2 


R/W 

C7 

C6 

C5 

C4 

C3 

C2 

Cl 

CO 

B/W 

* I -3-16 

00A3 

*7>M''7X7(±fi) 

R/W 

C15 

C14 

C13 

C12 

Cll 

CIO 

C9 

C8 

00A4 

7Kwxi/^X7(Tfi) 

R/W 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

B/W 

* I -3-17 

00A5 

7h'i'Xl'7X;S'(4 1 ® 

R/W 

A15 

A14 

A13 

A12 

All 

A10 

A9 

A8 

00A6 

7h>X^-7x7(±t) 

R/W 

A23 

A22 

A21 

A20 

A19 

A18 

A17 

A16 

00A7 

7b>xi/-7x^(i±© 

R/W 

A31 

A30 

A29 

A28 

A27 

A26 

A25 

A24 

00A8 

tv\M x r* y h o — 
)VUl/77 

R/W 

AKL 

RQL 

EXW 

ROT 

CMP 

DDMA 

AHLD 

MTM 

W 

* I -3-18 

00A9 

R 

TO 

WEV 

BHLD 

W 

W 

0 

0 

0 

0 

0 

0 

00 AA 

^e- Kr? y h o-;i/yy'x^ 

R 

TMODE 

ADIR 

AUTI 

TDIR 

TO 

W/B 

B 

*1-3-19 

MD1 

MDO 

DIR1 

DIR2 

W 

TMODE 

TDIR 

0 

MD1 

MDO 

DIR1 

DIR2 

OOAB 

xr- ^xyy'x? 

R 

REQUEST 

TERMINAL COUNT 

B 

* 1 -3-20 

RQ3 

RQ2 

RQ1 

RQO 

TC3 

TC2 

TCI 

TCO 

OOAC 

f'/ti° 7 ] ) 

R 

T7 

T6 

T5 

T4 

T3 

T2 

T1 

TO 

B 

* I -3-21 

00 AD 

f 

R 

T15 

T14 

T13 

T12 

Til 

T10 

T9 

T8 

OOAE 

y x xx K'^x^ 

R 

to 

SRQ3 

SRQ2 

SRQ1 

SRQO 

B 

* I -3-22 

W 

0 

0 

0 

0 

OOAF 

vxx 1^5XX7 

R 

TO 

M3 

M2 

Ml 

MO 

B 

S I -3-23 

W 

0 

0 

0 

0 

OOBO 


w 

0 

0 

0 

0 

0 

0 

16B 

RES 

B 

O 

ss! 

*1-3-14 

00B1 

f t 

R 

TO 

BASE 

SELCH 

B 

* I -3-15 

SEL3 

SEL2 

SEL1 

SELO 

W 

0 

0 

0 

0 

0 

BASE 

SELCH 

B 

SL1 

SLO 

00B2 

*7>M/'7X7(T® 

R/W 

C7 

C6 

C5 

C4 

C3 

C2 

Cl 

CO 

B/W 

* I -3-16 

00B3 

*7 7M^-7X7(±fi) 

R/W 

C15 

C14 

C13 

C12 

Cll 

CIO 

C9 

C8 


15 


% I 93 fmTOWNSCDA-K^iJ 


K 


R/W 

f-y MS& 

Word 

/ 

Byte 

m 

mm 

7 

6 

5 

4 

3 

2 

1 

0 

00B4 

7Kl'XI/S7X?(T© 

R/W 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

A0 

B/W 

ftIDMAC 

S I -3-17 

00B5 

7b>xi'5>x*M'ffi) 

R/W 

A15 

A14 

A13 

A12 

All 

A10 

A9 

A8 

00B6 

7Fl'Xl/i>X*(±ffi) 

R/W 

A23 

A22 

A21 

A20 

A19 

A18 

A17 

A16 

00B7 

7h>Xi/'7X7(fLt&) 

R/W 

A31 

A30 

A29 

A28 

A27 

A26 

A25 

A24 

00B8 

t/nM x n y h d — 

R/W 

AKL 

RQL 

EXW 

ROT 

CMP 

DDMA 

AHLD 

MTM 

W 

* I -3-18 

OOB9 

R 


WEV 

BHLD 

W 

W 

0 

0 

0 

0 

0 

0 

OOBA 

^-Fu^Fo-zh^x? 

R 

TMODE 

ADIR 

AUTI 

TDIR 


W/B 

B 

SI -3-19 

MD1 

MD0 

DIR1 

DIR2 

W 

TMODE 

ADIR 

AUTI 

TDIR 

0 

MD1 

MD0 

DIR1 

DIR2 

OOBB 

Xf-7Xl/'^X^ 

R 

REQUEST 

TERMINAL COUNT 

B 

S I -3-20 

RQ3 

RQ2 

RQ1 

RQ0 

TC3 

TC2 

TCI 

TC0 

OOBC 

f7it?7!)i/^X7(Tffl 

R 

T7 

T6 

T5 

T4 

T3 

T2 

T1 

T 0 

B 

S 1 -3-21 

OOBD 

fy^7'Ji/'7x^(±(i) 

R 

T15 

T14 

T13 

T12 

Til 

T10 

T9 

T 8 

OOBE 

D 7iX. b w^x? 

R 


SRQ3 

SRQ2 

SRQ1 

SRQO 

B 

S I -3-22 

W 

0 

0 

0 

0 

OOBF 


R 

T5e 

M3 

M2 

Ml 

M0 

B 

S I -3-23 

W 

0 

0 

0 

0 

0200 

Xr-^XI/'^X^ 

R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

FDC 
(8877 A) 

S I -7-24 


W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

S I -7-23 

0202 

b 7 7 7 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

S I -7-25 

0204 

•te:?:? usXX? 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

0206 

r-7 1/^X7 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

0208 

K^/Xf-^XI/^X? 

R 

^5e 

3.5FDD 

FREADY 

1 

B 

FD 

7i-X 

S I -7-26 

Fx-f 7^3 y h O — 
jUUi/X? 

W 

0 

0 

CLK 

SEL 

MOTOR 

0 

HD1 

SEL 

DDEN 

IRQ 

MSK 

SI -7-27 

020C 

b'7^ ■/-& 1/ ? b l' 
5XX7 

W 

0 

HISPD 

0 

INUSE 

DSL3 

DSL2 

DSL1 

DSLO 

B 

S I -7-28 


16 


§S1 * A-K^I 


I/O 

7KRX 

1/yX^ 

R/W 

t'-y MifS 

Word 

/ 

Byte 

\m 

#0S 

7 

6 

5 

4 

3 

2 

1 

0 

020E 

F 7 -i XX 'f v f- 1/ 
'XX7 

R/W 

0 

0 

0 

0 

0 

0 

0 

DRV 

CHG 

B 

FD 4 y 
/7x- 
X 

8 I -7-29 

0400 

vxrAXr^xi^xx 

R 

TO 

mm 

B 


* I -3-39 

0402 







0404 

XXfAXf'-XXR'XXX 

R 

MAIN 

MEM 

TO 

B 

VRAM, 
RAM VJ 0 
MZ.l'iSX 
9 

* I -3-39 

W 

0 

0 

0 

0 

0 

0 

0 

0406 

043E 







0440 

7 Fi^xu^xx 

w 

0 

0 

0 

RA4 

RA3 

RA2 

RA1 

RAO 

B 

CRTC 

* I -4-24 

0442 

r—X l/^XX (Tffi) 

w 

RD7 

RD6 

RD5 

RD4 

RD3 

RD2 

RD1 

RD0 

W/B 

0443 


w 

RD15 

RD14 

RD13 

RD12 

RD11 

RD10 

RD9 

RD8 

W/B 

0448 

7 Fi/Xi/'X'X^ 

w 

0 

0 

0 

0 

0 

0 

RA1 

RAO 

B 

ff’t 

y F n 
— y 

8 I -4-37 

044A 

r — 7 i/XXX 

w 

RD7 

RD6 

RD5 

RD4 

RD3 

RD2 

RD1 

RDO 

B 

044C 

t 'J 9 ly -y F 

*f-|77'f77?V>'X:S' 

R 

DPMD 

TO 

SPDO 

PAGE 

B 

FMR 

SIS 

8 I -4-38 

0450 

7 

R 

to 

RA2 

RA1 

RAO 

B 

7s~fy 
On 
> h u 
— y 

81-4-16 

w 

0 

0 

0 

0 

0 

0452 

r-7iy^'x7 

R/W 

RD7 

RD6 

RD5 

RD4 

RD3 

RD2 

RD1 

RDO 

B 

0458 

7 Fi'XWSXxX 

R 

TO 

RA1 

RAO 

B 

VRAM 
7X^?X 
3 y h u 
-7 

8 I -4-5 

W 

0 

0 

0 

0 

0 

0 

045A 

T — X i/ x X CF&) 

R/W 

RD7 

RD6 

RD5 

RD4 

RD3 

RD2 

RD1 

RDO 

W/B 

045B 

r — X i^XX (±ffi) 

R/W 

RD15 

RD14 

RD13 

RD12 

RD11 

RD10 

RD9 

RD8 

0480 

7%y«o#ijL^x^ 

R 

to 

RAM 

m 

ROM 

B 


8 1 -3-40 

W 

0 

0 

0 

0 

0 

0 

0484 

ROM 

R 

TO 

DBK3 

DBK2 

DBK1 

DBKO 

B 


8 1 -3-41 

W 

0 

0 

0 

0 

0486 

0488 







048A 

x* , J#-Kxt'-Xx 

R 

CHANGE 

TO 

RED 

YELLOW 

(RDY) 

CD-0 

CD-I 

WP 

B 


8 1 -3-42 

048C 

04BE 
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St IBB fmTQWNS ©y\— K5 x7 


I/O 

7FUX 


R/W 

t^y Mgf£ 

Word 

/ 

Byte 

m 

#BS 

7 

6 

5 

4 

3 

2 

1 

0 

04C0 

'TXXXT'-XX X 

sxxx 

R 

SIRQ 

DEI 

STSF 

DTSF 


SRQ 

DRY 

B 

CDC 

S I -6-2 

7X^y)' n — )V 

1 x^XX 

W 

SMIC 

DEIC 

0 

0 

0 

SRST 

SMIM 

DEIM 

* I -6-1 

04C2 

Xr-7X^i>'X7 

R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

I -6-5 

K U'jTs X 

W 

TYPE 

IRQ 

STATUS 

COMMAND CODE 

S I -6-3 

04C4 

T — X lx X X 

R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

S I -6-7 

-’N'xX-X wj^xx 

W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

S I -6-4 

04C6 


W 

0 

0 

0 

DTS 

STS 

0 

0 

0 

B 

il I -6-6 

04CC 

CD tT'a — F X r 
-XXU^XX 

R 

T' £ 

OVER 

RUN 

SUBC 

DATR 

B 

S I -6-8 

04CD 

CD-9-Xn- Fr- 
X 1^X7 

R 

SUBC 

P-DATA 

SUBC 

Q-DATA 

SUBC 

R-DATA 

SUBC 

S-DATA 

SUBC 

T-DATA 

SUBC 

U-DATA 

SUBC 

V-DATA 

SUBC 

W-DATA 

B 

3t I -6-9 

04D0 

'<? F 1 A7ji^X7 

R 

^F5£ 

COM 

TRIG2 

TRIG1 

RIGHT1 

LEFT 

BACK 

FWD 

B 

XXx-X 

S I -7-9 

04D2 

/■?-y F2A*V'S>X7 

R 


COM 

TRIG2 

TRIG1 

RIGHT1 

LEFT 

BACK 

FWD 

B 

04D5 

FM-PCM S a-F 
ixi/XX 

R 

^ 5£ 

FM 

MUTE 

PCM 

MUTE 

B 

5 a— h 
U'XX7 

S I -5-43 

W 

0 

0 

0 

0 

0 

0 

04D6 

y\°'y FttSTJ^xX 

W 

0 

0 

JOY2 

COM 

JOY1 

COM 

J0Y2 

TRIG2 

JOY2 

TRIG1 

JOY1 

TR0G2 

JOY1 

TRIG1 

B 

/\°yH X 
XXx-X 

SI -7-10 

04D8 

Xr-7XU'XX7 

R 

BUSY 


FLAG 

B 

FLAG 

A 

B 

FMtS 

(YM2612) 

S I -5-21 

7FWXW-XX7 0 

W 

9^, 7FWX 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

04DA 

r-7i^^X7 0 

W 

XT'?, xT hr-X 

B 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

04DC 

7 Fi^XwXX7 1 

W 

7 + 7 Fi^X 

B 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

04DE 

r-7t/^x7 j 

W 

f--\^^;l/4~6 xT h r— X 

B 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

04E0 

iK'Ja-Al DATAtAX? 

R 


D5 

D4 

D3 

D2 

D1 

DO 

B 

v 

jl-AU 

'J7.9 

S I -5-1 

W 

0 

0 

04E1 

tf'la-Al COMl'JX? 

R 

T5S 

C32 

CO 

EN 

CHI 

CHO 

B 

W 

0 

0 

0 

04E2 

7$') O.'—A 2 

DATA lx>?xX 

R 


D5 

D4 

D3 

D2 

D1 

DO 

B 

W 

0 

0 

04E3 

tf'J a-A2 
COM usXxX 

R 


C32 

CO 

EN 

CHI 

CHO 

B 

W 

0 

0 

0 
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mim a-k^xt©* 


I/O 

7VU7, 


R/W 

if 7 M*fiK 

Word 

/ 

Byte 



7 

6 

5 

4 

3 

2 

1 

0 

04E7 

AD W/') 

R 

SD7 

SD6 

SD5 

SD4 

SD3 

SD2 

SDI 

SD0 

B 

AD 

* I -5-4 

04E8 

7 7 fVi/Ts? 

R 

T'lE 

')>? 

75/ 

B 

* I -5-5 

W 

0 

0 

0 

0 

0 

0 

0 

04E9 

INT13 

fJOia^gS Vi? Zf 

R 


PCM 

'FM 

FM 

B 


* I -5-17 

04EA 

PCM 

R/W 

M7 

M6 

M5 

M4 

M3 

M2 

Ml 

M0 

B 

PPM it® 

at I -5-14 

04EB 

PCMUDlAAi-'/X? 

R 

IF7 

IF6 

IF5 

IF4 

IF3 

IF2 

IF1 

IF0 

B 

1 L-iVI h {Iff, 

* I -5-15 

04EC 

# — T>f 4* 

R 

LOFF 

MUTE 

TaE 

B 


3t 1 -5-42 

W 

1 

1 

1 

1 

1 

1 

04F0 

ENV r-ZF'^X/ 

W 

ENV 

B 

OO 

tin S 
S £ 
£ £ 

S I -5-10 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

04F1 

PAN 

w 

RIGHT 

LEFT 

B 

S I -5-11 

PAN3 

PAN 2 

PAN1 

PANO 

PAN 3 

PAN2 

PAN1 

PANO 

04F2 

FDLf—fv&zf 

w 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

* I -5-8 

04F3 

FDH f-JV'37s9 

w 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

04F4 

LSL r-/n7x/ 

w 

AD7 

AD6 

AD5 

AD4 

AD3 

AD2 

ADI 

ADO 

B 

* I -5-9 

04F5 

LSH ?—fv*J7,9 

w 

AD15 

AD14 

AD13 

AD12 

AD11 

AD10 

AD9 

AD8 

B 

04F6 

ST T—t'v&x? 

w 

AD15 

AD14 

AD13 

AD12 

AD11 

AD10 

AD9 

AD8 

B 

* I -5-7 

04F7 

a y h n— 

w 

ON/ 

OFF 

MOD 

0 

0 

WB3 

WB2 

WB1 

WB0 

B 

* I -5-12 

0 

CB2 

CB1 

CB0 

04F8 

f- -v ON/ 

OFF 

w 

CH8 

CH7 

CH6 

CH5 

CH4 

CH3 

CH2 

CHI 

B 

St I -5-13 

0500 

0502 







05C0 

NMI 

R 


BNMI 


B 


Jt I -3-43 

W 

0 

0 

0 

0 

0 

0 

0 

05C2 

NMIXf-^Xl/5/X^ 

R 

T'Je 

BNMI 


B 


at I -3-44 

05C4 

05C6 

^hsw 






05C8 

TVRAM#giA*. 

u*Jz.7 

R 

MD 


B 


at I -3-45 

05CA 

VSYNC#D^fiH 

W 

WRITE -> 3 U 7 

B 


* I -3-46 
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HI 813 fmTOWNS fflA— KO ij 7 


I/O 

7KUX 


R/W 

t'-y MS/£ 

Word 

/ 

Byte 


mm 

7 

6 

5 

4 

3 

2 

1 

0 

05CC 

05D0 







05E0 

05FE 







0600 


R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

7x-X 

* I -7-4 

8042r — 

W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

S I -7-6 

0602 

Xr-7XW^X7 

R 

ST7 

ST6 

ST5 

ST4 

FI 

F0 

IBF 

OBF 

B 

S I -7-5 

Fi^xx 

W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

S 1 -7-2 

0604 


R 

^F5E 

NMI 

KBINT 

B 

S I -7-7 

aoii&fiiijfflii'jxx? 

W 

0 

0 

0 

0 

0 

0 

0 

KBMSK 

B 

S 1 -7-8 

0800 

xr-^xi^5/'x^ i 

R 

BUSY 

PE 

FUSE 

THSN 

POW 

ACK 

FAULT 

PREADY 

B 

nvf 

lyy 

7x-X 

S I -7-14 

r-7 u*Jx? 

W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

S I -7-13 

0802 

Xr-^xi^yx7 2 

R 

'Ffe 

SLCT 

RINF3 

RINF2 

RINF1 

B 

S 1-7-15 

3 y h n— /i/y$7xX 

W 

0 

0 

0 

0 

0 

EX 

PRM 

IN 

PRM 

DMA 

B 

S I -7-17 

0804 


W 

0 

0 

0 

0 

0 

0 

ACK 

MSK 

FLT 

MSK 

B 

SI -7-16 

0A00 

Sffir— 7i^^x7 

R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

USART 

(8251) 

S I -7-39 


W 

0A02 

xt-^xi^x? l 

R 

DSR 

SYNDET 

/BD 

FE 

OE 

PE 

TxE 

RxRDY 

TxRDY 

B 

S I -7-38 

ISIgIH- Ku^X7 

W 

SCS 

ESD 

EP 

PEN 

L2 

LI 

0 

0 

B 

S I -7-36 

F v * 37 s X 

W 

S2 

SI 

EP 

PEN 

L2 

LI 

B2 

B1 

B 

S 1 -7-35 

n y F y y' x X 

W 

EH 

IR 

RTS 

ERR 

RST 

SBRK 

RxEN 

DTR 

TxE 

B 

S I -7-37 

0A04 

Xf-XXl/'^XX 2 

R 


DSR 

CD 

CS 

Cl 

B 

RS-232C 

-fyx 

7 x — X 

S I -7-40 

0A06 

aoa^SHW'>'x7 

R 

^F5E 

Cl 

CS 

RSINT 

B 

S I -7-41 

0A08 

aoa*a®/^D'x^ 

W 

TxC 

RxC 

EXT 

DTR 

Cl 

CS 

SYN 

DET 

RxRDY 

TxRDY 

B 

S I -7-42 
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mim A-K3i7 , ©ffi® 


I/O 

7KUX 


R/W 

£-y MRA 

Word 

/ 

Byte 


#BS 

7 

6 

5 

4 

3 

2 

1 

0 

OAOA 


R 

ENBL 

MODEM 

MODINS 


B 

RS-232C 

7x-X 

S I -7-43 

W 

0 

0 

0 

0 

0 

0 

0C30 


R/W 

D7 

D 6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

SCSI 
4 >9 

7x-X 

SI -7-33 

0C32 


R 

REQ 

I/O 

MSG 

C/D 

BUSY 

^5E 

INT 

PERR 

B 

S I -7-32 

n y h U'-jui/sJz? 

W 

WEN 

IMSK 

0 

ATN 

0 

SEL 

DMAE 

RST 

B 

* I -7-31 

FD90 

yfuf^x/y h3-K 

R/W 

P7 

P 6 

P5 

P4 

P3 

P2 

PI 

PO 

B 

7i- o7 
A v v h 
1^7X7 

S I -4-6 

FD92 

IrfetfMWy h T—f 

R/W 

BL7 

BL 6 

BL5 

BL4 

BL3 

BL2 

BL1 

BLO 

B 

FD94 

h r~7 

R/W 

RL7 

RL 6 

RL5 

RL4 

RL3 

RL2 

RL1 

RLO 

B 

FD96 

HfetfM i/y h r — 7 

R/W 

GL7 

GL 6 

GL5 

GL4 

GL3 

GL2 

GL1 

GLO 

B 

FD98 

/\Uy Yt 9 0 

R 


C3 

C2 

Cl 

CO 

B 

T'J 9 ^ 
^7 h 

S I -4-40 

W 

0 

0 

0 

0 

FD99 

s<Vy h T — $ 1 

R 

^5e 

C3 

C2 

Cl 

CO 

B 

W 

0 

0 

0 

0 

FD9A 

stl/y h T — $ 2 

R 


C3 

C2 

Cl 

CO 

B 

W 

0 

0 

0 

0 

FD9B 

s'SU'y h r — ^ 3 

R 

^F5£ 

C3 

C2 

Cl 

CO 

B 

W 

0 

0 

0 

0 

FD9C 

7N°l/ 7 h T — 9 4 

R 


C3 

C2 

Cl 

CO 

B 

W 

0 

0 

0 

0 

FD9D 

/N°l/ 7 p 7 * — ^ 5 

R 


C3 

C2 

Cl 

CO 

B 

W 

0 

0 

0 

0 

FD9E 

/\°U7 h r — ^ 6 

R 

^R£ 

C3 

C2 

Cl 

CO 

B 

W 

0 

0 

0 

0 

FD9F 

/\°l /7 7 

R 

^5g 

C3 

C2 

Cl 

CO 

B 

W 

0 

0 

0 

0 

FDAO 

SUB 

R 

^5£ 

HSYNC 

VSYNC 

B 

FMR 

2«l 

S I -4-45 

CRT tijjjn y h n 

W 

0 

0 

0 

0 

||i/4 7 0 

MUM 7 1 

B 


S I -4-39 

COLOR 

GREEN 

COLOR 

GREEN 
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% I SB fmTOWNS fflA-KOx;- 


▼H 1-1-3 I/O) 


I/O 

7KUX 

1^7. 

R/W 

e-y M3j£ 

Word 

/ 

Byte 


#38 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF80 

MIX Ui/77 

R 

^5E 

CURSOR 

LSB 


WIDTH 

T'H 

B 


* I -4-42 

W 

0 

0 

0 

0 

0 

0 

OOOC 

FF81 

$77 4 V 9 VRAM 
HSr*- K 

R 

READOUT CNTRL 


RAM SELECT BIT 

B 

FMR 

SSI 

* I -4-43 

RC2 

RC1 

RAM4 

RAM3 

RAM2 

RAMI 

w 

READOUT CNTRL 

0 

0 

RAM SELECT BIT 

RC2 

RC1 

RAM4 

RAM3 

RAM2 

RAMI 

OOOC 

FF82 

VvV 4 v 7 VRAM 
f- rX'/W^-F 

R 


B 

FMR 

set 

*1-4-41 

W 

0 

1 

RAM 

PAGE SELECT 

RAM SELECT BIT 

PS2 

0 

RAM3 

RAM2 

RAMI 

OOOC 

FF83 

Vv 7 4 V 7 VRAM 

R 


PAGE SELECT 


B 

FMR 

EWk 

* I -4-44 

PS2 

0 

W 

0 

0 

0 

PAGE SELECT 

0 

0 

0 

PS2 

0 

OOOC 

FF84 

FIRQ u>?x7 

R 

0 

^5e 

B 


* I -3-47 

OOOC 

FF86 

STATUS 

R 

HSYSNC 


1 


VSYNC 


B 

FMR 

Em 

* I -4-46 

OOOC 

FF88 

OOOC 

FF8F 

: nm 






OOOC 

FF94 

813 s CG 

7X-tzXwy'X7 

R 

L2CG 


B 


* I -3-48 

W 

KC15 

KC14 

KC13 

KC12 

KC11 

KC10 

KC9 

KC8 

B 

OOOC 

FF95 

W 

KC7 

KC6 

KC5 

KC4 

KC3 

KC2 

KC1 

KCO 

B 

OOOC 

FF96 

R/W 

D15 

D14 

D13 

D12 

Dll 

DIO 

D9 

D8 

B 

OOOC 

FF97 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

B 

OOOC 

FF98 


R/W 

Read -> ON 

B 


* I -3-49 

Write — ► OFF 

OOOC 

FF99 

VRAM Ui/77 

W 

0 

0 

0 

0 

0 

0 

0 

ANKCG 

B 


* I -3-50 

OOOC 

FFAO 


R 

ESTART 


B 


* I -3-51 

OOOC 
FFA 1 

OOOC 

FFBB 
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a fife© 7a A ©-9- -f Xci^t, ^©fSttl±^fbU^7. W^glfL&fc, fl*©7°n7y 

Att, D-F7FW'XC^-»-ft||fi 1 TS4J:'5tr*ttntf*9 £i±/C. 

Sfc, fi^©7D7aA«, fe5v^efiMf^e||jf / F-r^©^JSIij7-t'*^, l*773H#*i> 
infill iftt)S-r. »7bfc7n^9A**flefflbTV»fc7F^^ffiWttj||®r5ti'r, S!l©7° 
o7aAefJDST?.fx^UtUf^D $*A/. *©fc«>ett, 

80386©fgffiSB1t©#*.;&£, 111 I-2-12Ka%L*f. 

T0 1-2-12 80386©fS»JB1t©«f^ 



fV/o 77 2*0) 

r Kux^ra 


> iK«TKuxsro 


14t*7 h £ * *7 -fe *y 
h (32b' >y h )<7)J-.tt 
VtcfafiP > 


i > 

/7 Fwxftt (r\ 
\-T/w#J!?A-i:) / 


^'•X±<7) 

1M87 K w xStPn'I 
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'M%, 80386Ttt, i^©/D/7Ali, 7 F^X^|ig©{gCi{&fi£l§:^LTffr£L£7. 7 
LT, V F l'"'7xX(7©4>©7 Fl/Xlf$gl4b*'y h)5/o/ 7A®#§ 

0A5C GTffiffl L, 7 7 -fc y F ©32 t'yH; #-£746 If 7 F ©{Eg 7 Fl^X (64TB) * 
ftVtt. 2©®att, >jtn¥l£ti£-f. Z?t2>t, ^|!©/d 

*5, ^7-fey F <=>$&£ {K®7 F^X^FsTTGi;*;# <SI^TVifr^?), 

®t5'L®5* < & 9 £7. LfctfoT, »aTFi/X^(±jE<Tfe, ^ICtttSIRI^ 

& treats ns 7 . 

Z.<Dlzmi, — M, £ a T77\ /n/7A§Mt5^C, IiCo-Ft57F 

^X^KltL^< 

L7>U £©.fc'5*7Fi'X«g|Hltt > & < £7{>{K0{>©-r7. 3S|RlcCPUi&*i6»7X'feX 
-C#4'*X±©£M**32lfy F ©7 F l/XiC± 2> b (DX’$>6iH±., 4GB ©#©77 r X X T 
[HUj 7F£*S£;l£-£A,. 

fit, iSMT Fi/X{i£#C, /*X±©#ja^fIflE^&L.£7. 2© 

h#, r-7;P£#M72>jii]C, 46tfy F©{EB7Fl'X{jt£32t7y FCffiS®b£7. ^Og 
Pg7©32tfy FTFwXffi^, r WJ-77F>Xj fcVH>£7. 

tpffl')-77 FV'Xtt, ±{&20t*x F fcTffil2lfy FC#§Q£#£7. ifiOf-yHJ, f 
S3fttfKiiiMiijte>n'r*»e», 7Fi/x^xcttj7js#j;7. nfrtf, 
7F1/XO r ffl^7j *>m>#2>7F777. T{S®fiItt, t0S*7F>X/WCai*3il 
£7. 

£©JSflF«, £«¥(£’#£ 7. T#12t*y F77X-trX7£2>^[B«4KB77 

±{S20fc*y F fc#7;7U±*, fc^37 F l^X fc ©^jft£r— 7VP7$!lP7 

5:tCJ;ot, £*07nyX(4KB*<Wti«KliS»*6ft*frttT7. 7&7*>, 4GB 
©7 Fv^xffiMtt 4KB ^{ScSID ^77# 2> £ o C& D £7. 

JJJLt ©l&tt £f ijffl 7 2> fc , ITT L 7: 7°n X* x A ©{SB CSO© X°n 7 x A * n - F L 7 Hfr7 
SRgiK:, 2#i'J7)WRtf»t;-pfe, *fc^t>3«RUfc^M©J:'5lcffl31'rgS7. *•*?*£> 
fcf, 'J-77FFX ©±{£20 e >> F 7Tilii^t7. 

X7 y ©ra^^-T'f X X C4r— 7/n — F7tUf, IHUX 7 V 7 *n y X i kWk f £'itz7 FV'X 
CHBBB7 2> d t fc wr#g(c * 0 £ 7. 

2.5.2 

:;tli, 80386*>lta7 Fl/X£^a7 Fl'XK^72>i®i|i£l£0J§L£7. £43, 
GiE^-57 Fi^X^HtCti, |S|B#C, TxlH2J&7 F i^X^©7 X bX^tTbti^ 1 '' £ 5 C7 
•2.7c*©, *-*yX**frfrft£7. Ufc**oT, 7 F V'X^k^SttfBtta^CjlSSl^v* 
£7**, 2Fi?7tt, S77F^X^CMLT7f(7^, ftSttfigCH G7 £ 7. 

80386 (±, 32 1’ x F © !) —77 F i^X Ciot, 4GB (*#/<>{ F ) £ TCD^HMT F lxX *WM 
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312* B0386CPU ©SfSMtS 


S6K, 64tb(t7/m F)rr©irg7F7 

<n fc*^-e§ t-f. Xr/it, ii7Ki/xi«< rrfe cpuragp-eoTFi/x-e 

t. /-fXCioTT^-feX^FL^^iaT F7X(32tfy h X 

t * s -r. 

7Fi^x4j*©#tU0«l&ft, 0I-2-13C^bi-r. 

US 7 FWXii, CPUC^/Xyr-FaXlijiaot, r cj3Pe5l>-77F7XjF:^ 
gisnsir. fiKiltli, ^r-TVKGDT, SfcttU)T)j&*flM3nS*r. ^IW'J-7 
7 F7X fi, 32 tf -y F c Ofitt . 

*M';-77FwXtt, CJ:ot*»fi4 r t®7F'7Xj C* 

SIS ns 7. iOSICilTB, 2«S©|Slf-7A/(^-5>f4 77 F ') , '<-'Jf~7 r 
£ti£T. 

TownsOS it, 4277 7r-'>3 

ftfc% V 7 F 1 7 ta o t AM /N°X (OFF) t ^ S 0 1, -127777- 

5'a^«l(»^*iPJffl't«CtfcprtgT-r. *«») -77F7X***©£S» 

S7 Fi/X(7iDSt. 


T[H I -2-13 80386W7 F FXM<7);1 Eft 


-bTV > MSI *7-fe-y hfjl> a-f-7°D/7A^T 



GDT, ^ /jfiLDT 


i/-f i U 9 h U 
'X— vt— y")i 


4M.T K u x 


7a7*7A4 5 ’C07 FVXIi, r -fe7‘77Fj t r ^7-fe'yFj E J: oT*|B3*lTV>3;1\ 

£©«*©*&#«:, cpucdKi 

fF^e — FCiotl^ 0 £7**, SfmTOWNS ©jKjf'FBT^-S /n r 7 F^e— FCiF 

Tj&'XS'f. 

XnfXFt-Ktli, -fe77 7 F « r ra X7 'J 77r-7Vi/j fcuffcf n iotf 
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mi a? fmTowns cda— k^it 7 

r J XX V HX©-feXV x b r r^x^D7° 

Xj -feX'X y M^XXOF^fi, T-'/^©(5I#@©f'fX^ l j7’ 

Vr'yXX-C£>9, r -feL'XXj kWfjtS-f. 

£©®fg©$EI&£, 0I-2-14Ka*L$-r. 

-few XX ©*)?££• IS 1-2-15 

HI-2-16C, T^XXyX’X©#!^^ ts-f. 7*4 X 

f>f X^n— XX l> 7°Xr — XVW 

(GDT)fc, o - * ;uf -f X ^ 'J f - /;KLDT) O 2 il^J) !) S t * s , WfigttH— Tf. 

^-XTFl^Xt'J $ v b* ? , #ifcUTS3ii£*tT<A£©«, 80286k©5*te*fiM#-f Sfc 
"Cl - . 

GDT (±, 'XXf A±C 1 o/fTOttaf 4 XX V y? T-y^Tt. GDTKi^tfl 
£tl£-trX*X X b Cfi, OS (D&MV-~ ®J 9 jX^/n y F xffl©r-7*^* if£ 

*S*f. 


▼01-2-14 7af--? b-t— F©-tzXX> h&El 


spur k u x 

15 0 31 0 



T-7VU 


▼ 0 1-2-15 -tzU^^ 


15 


0 


T > T' *y ? X 


TI 


RPL 


< >x‘y^X(13t^'y h) :f^x; U 7°? t-7Vu4kt)t' < x; »J 7*? 

TI (Table Indicator) : GDT£'LDT<7) £ G £7 X -te X*f 

0 = GDT 

1 = LDT 


RPL (Requestor’s Privilege Level) 1 ^ 
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mzm 80386CPU mi 


▼HI 1 - 2-16 


' <J { b 7 6 5 4 3 2 1 0 



US'y h (20 by b) : b 7 )TO-fe-y h < 50 ®^cfiS: (J-.RSfiS ^ /j: (i"FKgfit:) ^ -g> . 

#(7)TO(il^V b£7:(i4KBT\ f&&7) Gb-ybTlt£ 

i~ -6. 


G (Granularity) 


D (Default) 


AVL (Available to Software) 


: ') $■ v h»J£m 0 S y b 7 )TO£ 1 '<4 b/ 4 KB 7 H>-ftt(ct&a'£ 
tlf/E't' I). 

0 = 1 '<4 b to 

1 = 4KB TO 

; 802867)'/ o t X b^E- K £ £. 

0 = 7/.M : .& 0. 7Fl^X^^7> K CO-TV * )U b 7)-? >f XX?*, 802867) 
V°D f T b K b [Hit J: -7 KfTfrfi*. 

1 =7/:«tt4r L. t'*7*/u b(232by bT)7 b'^Xb32b*y b b 8 b-y b 
7)^^-7 > KJC& 6 . 

: :cob7 b(3CPU(M^^W£ 


P (Present) : f co-t// > b^', *!&, MM * 0 JVC##. LT &t. 

CPU(i, P = 0 7)-feTV >b^'mx?fU b, Wb£?§£t£. OSt)(0J 
K/(i, fflflfriei£^it(''— KrV f(7)-t/x>b^D 

-K1-££bt, **)ft^?)b-y b£ 1 tc-t-S. 

0 =mi). 

1 = W#J. ##L* 0 '£. 


DPL(Descripter Privilege Level) : -t/Xyb^iu^k 

DT (Descripter Type) :-b/X>b 7)®fl<7)tjr£ 

0 = vXfA-b/X>b, ttzltY- b 

1 = /* ij -fe/V > b 

: 7 T-feX?>T 7 0 &b , 7 )#r£. 

0 = ij - K^Offlg£f'-T*TV > b 

1 = 'J-K/xT b »rfi6£f'-T*feTV > b 

2 = 0 — K 7) A "nf fig f 7/fifi gMf'— X-b/X > b 

3 = 0- K/xT b nrfi^* b*;/#Mgii-f'-^'bX7 > b 

4 =^ff7)^ nj^^=7 _ b"4z TV > b 

5 = IJ _ K-b/Xy b 

6 =^^f7)7Xortg4*iiJiSSL J ^— K*teTV > b* 

7 = 0 — K 3 — K -fe TV > b * 

*T(2, ^|W^;u7)f-i -y T7HPfc£;fl&. 

A (Access) • T X -fe X b y b . *7)*fc X/ > b rt*7 T *t X $*U> b, C 7) b -y b t&M: *y 

b£7l&. 0ST'£#}tfj(cc.7)b* y b JtX b LT 071"&C. bT% %<F> 
•b/X > b7)flRffl«lJ**|PH* ( i f£fflt(Jf7)fj£u-feTV > b£ 

■fv xxc^ts i -5 tv os^x'-bT >r££. 
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CPU 0 '>XfA^X; 7 01 O-C&S GDTR fi, £©GDT ©7 F I/X £&j$T 3 l/$FX 
7TT. GDTR ©{SKi, '>Xf-A©jB»«pKOSKJ:oTlWi$n*-r. 

LDT fi, 7X7^tF:ffifflT£7 f 4 7.7 y 7°7 t-7VpT, CPU 
LDT ktfJD^T^tlST. LDT &, ^;fl|tiU-5©^/^VhtLT, GDTCfijRSitT 

v>st. 

#7X7t±, fO^X^IfflOLDT Vh^7^LXUt. T 

7 F ttT^LXta. I ki s Te* S-frA/. 

CPU ®'>XfAl/'>'X ^0 1 O-C^S LDTR fi, £ © LDT © GDT ±T*©{itt?r^LTVi 
ST. 

-tz7'7 7 F ©MSTfi, 77 r-T;p©#M* s £'5T k T* J , t>ti 

3k7 ; ty©77-tr7;£F#<&y, Hff3$S* 5 ji< & 0 ST. *£T, 80386Tfi, -L7V7F 
R^^rkC, 4/M F©St77a^ffl*Lt, r 4 7,7 y 77(4^M F)*CPUrtCfii 
J#T& S 5 CUTEST. Z.(Dtz#), ^-rr^aCiotr^xX'J/^SSyftifCPftf 
t&ca, ^tyr^-fexwst^yiT. 

^-S^T^fTfi, iiTF’PX^Ii, — ®©T:§^© r ^-'Tj C^-il^tlT^aS 
ft ST. K-^ISJ-JlKTSikCi^t, mMT FTX^TIS < T* 

7 7 y k t®7 F W'XSIfflCSI D S T £ £ t *5T # ST. 

80386©® -5 1 ^-'7©*# $ fi 4KB T, 64TB ©MST F 16M(7 ifM@©^- 

5>C#£0SftST. 16Mf@©^-i7fi, ^-'Tr-T^r 4 i/7 F D k^-Tr-TVi/ 1 v>-5, 
2®g©r-7;W;:i^T i ig$ftST. 

ft 7*7 7 r - 7 a 7gg#lTTjj5< ^ftirTPal 0 —77 F 1/7, fi, FT© S - 5 7 7 ^«flf C 

iot, *»»!&ttarF^XK*SI$nST. T031S&, HI-2-17K*t^'fbtTwUS 

T. 

M©Wiy-77F^( 32b*7 F)**10+10+12tf7 F©f?3^ 
SIS ft, »©3gfflS0^tt#**fftoitST. 

1. SH©f^#Tfi, IJ ^77 F’PXieiOt’y F ^4 77'^X 8 '<— t Jr~ 

■f)VT ' f 1/7 F U (0 1-2-18) ^#Ilt, &C3I <^-yr-/7®^-X7 Ki/X^®SL 
ST. 

<-7r-/7f'f 1^7 F y©t®7 Fi/Xfi, CR3 ©±{£20 h* 7 FCteiJflSft-CV^T. 
20 fc *7 FT«£t?©fi, 1 ^- 7 ©+M 7 t 7 , 4KBC03ES#i'rv»Sfe«)TT. ^- 7 r- 7 ;i/ 
T-f 1/7 F 0 fi, T-ftT ©^- '7 £ ST £ F45r- 7;PT% <&T #JS7 ft y ±e#ft 
LTU&fiftti&y SftA,. 

^-7r-7;i/f‘'( i/7 F y (f©&9IStt. 32 U 7 F 0 SSTT. 
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2. B2 i/^ |> y -vy 

^^#IL, 'tJKU— 77 Kwx©4 , f5ifO10h*>y KcJ: V, FPX& 

K*ffiL£7. 

3. gift©-'?— X7 F 1/XC, 4>F^ l> — 77 F ^X©Tfiil2tf >y F 

§^-73z>y F t LTlmWtZ t, **to>M&37 F ^ X **f§ 6 *l £ -f . 


▼ 01-2-17 


31 22 21 12 11 0 





▼01-2-18 f. ij 


12 11 10 9 8 7 6 5 4 3 2 1 


^-/T K y X (20 tf ■ 

i — i — i i i i i 


b) 


-1 1 I L. 


“ I 1— 

AVL 

—i L_ 


0 0 
(-m) 


o o 

(f-#j) 

i 


P (Present) : IM'Mt Z'*- 

0 = 

1 =#£lTi'6 

0 coi§&tzt£, CPUti^-isy *—iv b 6. Z<nS$ i &i l z{Z, 
l~31fc ’*/ b (i, V7 b ^ xT (OS)^iJfflT*^ & AVL (Software Available) t 5L&£tl6. 

s<—i>T KL'X(20b'yh) : ^C#It ^^->7-7^^, fnp^— g (C& ££'£^1-. v<7)J|;£ (2, 4KBfC$;£ 

20b*y b**UfJ:t\ 

R/W (Read/Write) : ^-yK^flldtS £-y b. 

0 = 

1 = ')- K/7 4 b £ 

U/S (User/ Superuser) : LT a.— -»f — cd y^;u-CX>f&||. 

0 =X— 'n°— jx— -» f— 

1 =-X-4f- 

K(i, U/S = 0x>^-x£7 7-txt§4-t\ 

U/S = lco^— v"Mi, R/WX)|S:^(zfiEo^:r ^-tx^nj^. 

y-</u2~ox)3-K(i, r x * x c7) ft] rb & % * ■ 1 v \ 

A (Accessed) : ^X)^-^^c7)TX-feX^o^^(C, CPlW-fc: y b^6. 

D ( Dir ty) : t 9 $^{c|ffl7&'^— i?T — b ■) <7)C 

X>b>y hri*, CPUicJ;oT*fe y b Ztl6(? ') 71" & d h 

AVL (Software Available) : £ff>fc>y b (i, CPUKffi^t^£4;t$:V\ V7 b ^ &. 
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immmX'&Z-Z 64TB *, 4KB (D^- *J Z> t, 2 ©20»^-$?K* 0 &T. lo 

®^-^©flG4A4 F (Dr — ^* s £'S"Cf S/©irll/kUT'lt;*; 4MB ©r — ;? 

it A,. 

%<Dtz#)fc, 80386T«, '<-*J(D < §M%:'<- t JT -< F ') t'*— *Jt — TVPfcV^, 20 

<DT—~f) wc^-^TfroTVi^’f. n i ©r— 7*^(^— -f i'? b u ) aiais* •=& y ±c# 
SLTiA&imfcf&y £-frA,*s, H2 

£'-f ufc^jSL*^ y 
b.y ©Ptfy F£r X 

P=0&£fcf, ^■©^-i>'(-<-> ? r-'/^fe)tttlS^ ; ey±C#St^v^©T, CPU 

-s?7*-n/b^*f54L*-r. os «, ftv *?)*>&» 

a^ y 

£©£ fc£#OTUT, f4X?©I«^»±©7 Fi ✓XSfflH©— SkU-tteS i iitfT 
# & ttf, -5 fcftffiSSStfffiTI’ S © -frA,. 

P=l#£kf, At*y F £4z y F UT, &©®a£jifi&£'f. 

i©4 5C, ^-'^7/ftitli, ift-f 2 ®®©t-7Vp£#MU£ - fa*, 

•t y ±cii-3t &, #BB©7:i6i§pgwcic^ai u ©tx t°- F^*fiTt * -f . 


▼ El 1-2-19 cpF^y -77 FUXA'ibtiaT 7 FU*^©^ 



yf-7'/F XT — 7VU 

7*4 \s9 h IJ 
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ZZT, 80386ttffi3ft;$ff -htzMZ., 7 7 . 

<ItU±, b9>^\y-'y a'yjvy V^y7 7 (TLB) tm£ti, ftj£7X-feX Lfc32f@ 

TLB fc^*fc^-777©$!E;t;£, 0 



80386O|B1*«att, r y 77 M{£Sj t, XX^mS©!^ 

£*T& ©Wffi^MTbftTv^TF. 

fitD&Mtl'-oT t> £1>TL i 5. 

2 . 6.1 

'Jv»I(i, tv>?jna£gs:tt, ;®#ii/^Ej:,t/^ 

y 7 x -tr x g £ * Hj%(D&mTi-. 

') 0 I-2-20K^L^7. 

80386-Ctt, f|^Hi4l/^|.Dit. «flSw</l/ 0 t>, 

^ 3 ±F£©#fiu^U^TIli©X ^ U £7**, 

7 (DKMteT § £ 7 A,. ;®f-x7^ (±,CPU ^37 F p X ^ t/S7 F PX ££$7 3 i? 
C, 0B#Cff^4x^7. 

y y^mu.mmmt t-ca, ^ t y 7 ^ l x cat 
&h v tt. 

▼0 1-2-20 80386CO IJ X*:?A 
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CPU ©flHj»fci?©M»*tfr*tt, os 

cu yfa(Dv^>V<D'7uy7J*-?ffi%Zi±t£^3i 3 > C-TS fe©T, 

c. ft fc ftfc© * x x ci^fcRfrr Wiltt©* 5 ifrttfcSHJfr*- 5 fc ©TV*-. 

•J y/Iftlii, vn/*-*X*OSTtt*3£fc«MET-r. XX XC«|y M5T3X* l> ©f?Sr 

#|# w <; l /© jSv>OS T ^ Utltfr ^- feXT # 
&V:> J: -5 C U, ilfilcDX’nX’X A(^.— 1 f— XnX'X A^TXl) X — '> 3 yx°a XX 20**11^: 
LXb, yxrftcM^&KS^&fcf&'A J; -5 CftM 
*js, CPUtt4 OSOff^VOft^Kiot, 

S-frA/. OS -M^y^K) 1 1, ^a©7°oX*7A^#IS^^^ 
3tLt, 2 OS bhV &-?. is <D OS T&tlH, 

;po fiUTi^f sr-y-'-'f yfc#;i<i>ft£-f. 


2 . 6.2 

XxxPsWSfi , # fiy ^; p ©| W | i ; xxxi ^±'? v &, -5 

c ^ ife ©©#*?-*-. Vifetf , y ^^ ft »**± T * I ^ I *© K*fU £ ftte # f ^| 6 J ^©^ S?t 

Tf . 

^ x ^ BBftKtt , XXX £ fcCBW © LDT *# o £ i : C . fcoTfTV »$'*\ £©«(£:£ 0 I - 
2 - 2 ic^ut-r. xx*x x h z'gmtz ldt <dt ^ xx y xxca, -cx*x y poim xa*t& 
Ift^ftTfty, dO-feXXyb y S >y MiMX)*«ilS#!I*&it'*-*J: teiot, fife© 

XXX©-feXX y J; -5 hz-tz bco-ct. 

:©fiyn, CPU © r F y x |s]Bf cfr ft ft 1 1. 

Zfi6(DtmMMlzJ:-?r, v/uf^X^IMC, £>£XXX£ fcfi-trXXy b©h7X 
;p**f|fi©XXX-^±{ii©-feXX y b Z t tt. 


▼ m 1 - 2-21 80386 © XXXISH£ffi 


9 X 9 1 COLDTT- GDTT- ? X 7 2 <7)LDTT" 

7 KWXtS TK i^xX-S TKWX+4 



ffiIi : f ». TJi - i ' 


St 2* 80386CPU fflSfilffllt 


2 . 6.3 

80386 f±, |^— 677-t7&$mtZ, r 77-tr77' f 
l'j r^-fex-7- f Mi, z.tuz 

#-tz^> h 

: V - F RTtE/^njtl 

r-^-tr^yb : y - FnrtE/^WtE 

3 ©&) 

>J-F*y>J-/V~F • 94 bnJtg 

Hi^O~2t©^-^07^^X7'f Hi, SCU-F • 5M hnTtBfcfc^T^SI-. 


S.7 ^UA:;b0tODJix.<t:^-S 


v >?M&m+?z?<DV]9#*.tz:mL’cn, m*.\i, ^m^^(Dm^77v 7-'> 3 > 
yu?'9A&, tmu"<juoDK^ os ©■?— e*&gt*s( os <t a&t * 

❖Ttt, «ttF^0Sft5yn^5A^SPmctaTSi^. 


▼3ft 1-2-4 


TYPE 

m so 

0 


1 

286TSS 

2 

a — ij/UT't 79 0 79 7—7)^ 

3 

mi^O) 286TSS 

4 

286 a —>v7— b 

5 

97.97— b 

6 

286*00 &&7- b 

7 

286 b 7 7 77- b 

8 


9 

386TSS 

10 


11 

HfT4>0 386TSS 

12 

3863 -/uy— b 

13 


14 

386S0D&*y- b 

15 

386 b y 7 77- b 
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H I SB fmTOWNS ©A— K^xT 7 

80386-Ctt, flBttffiff®!) t(DTZ6M&tL?, r y~h jtf 

^-Hi, 80386©'t''CC©!|t$;T'f XX 

'J-XX^, JSI-2-4CWLS1-. 

X*-H; (i, &© 4 Wgkfrh 9tt. 

Zl—Jl/Sf— h 

XXXX- h ftfiOXXXC^fi 1 

fij U &*$*- h -#J 9 K 9 K*£fr 

h 9 y XX- h >F7 C»ff 


Z.tih(D'f— Y (D^~V, n— ; pX— h**|Eb*'i£1‘. 

X— h©fiM;£&«, ftlCloTg^® 

Xn^— X^(XnX9AftXny X)£n¥tfti5Li;1\ 3 — /WX— h ©F*3#X 

fcJRWfe©?’ FVX(/nJ/-^ + ®x>h D xK-f V h ) £i&&iTT £ 1\ 

t, 01-2-22©* SC* 9, 

Kwx©^fcv»5«^&IB9!1-*fc, 0 1-2-23© * 5 C*9£t\ 

80386 ti, ^^^^A^fcCXXy X^fflEtTV^-f. 3.© 

X^-yX^Lt, ii ^^;ur 0 1t f - ^ l $ ft S t. £fr©IRtt, IB^^/PT 

ffifflUTV>fcX^y9lBi©V'S?X^(SS, ESP)©fit£, fr##t^'MI|©X X y X^fc-fe- 
XL£-f. SfXXyXCtt, 3 &C, IBWWW'WDXXy XX£, 3-/PX- b ©JRttTffi 

▼ HI I -2-22 =1 — JlV— h L 1"<JI"^<7)&?t 




X> h Ijtf'f > h 



46 


*2® 80386CPU ©MM!® 


X? >y X©«J?!c£, II I-2-24C^U JilT 

£ © Jt 5 &x ^ v X c <t o X, 7c<Dftt£ ^HtcT § £ 1\ 

flMSHfcKtt, RET n ^(nB, X? y X±©/n°:M-X©^M h») k, fr#« 

D x-xt£f. 3© t § eip fi7C©fflc«7£$ 

ti, XX y XtfT >X(SS, ESP)a*fcif3ft, IH«f*W0HC=i t° X -X 
$in£-t. EIP*^7C$ti§i ECioT, 3 — f. 

T0 1-2-23 zi-;uy- Mcj:-5)^t/$fe7 FUX©£$ 


3— yut^r^ 



▼0 1-2-24 ct 


31 16 15 0 



Tssr*i<7)ss, 

ESP 


SS, ESP 


X 9 "/ 9 <r> 


47 


111813 fmTOWNS CDA— K'JxT’ 


2.8 


VA'i-fXfW&'Cf *?&%}'!)&*.*>&£■&, #*XX©l/$Xx?©{iI&fc*©1i$g£^# 
LX Z (D 7 Z 7 ZWfflX’g % < tn - DXL ^'& t . 

80386©#XXXtt, ^XX^hC, HfTtf#4-Mt'S r ^XXXr- h (TSS)j 

TSSCtt, ***©«£, 

TSS ©#&£*, 0I-2-25Cwt*1-. 

r ^x^y-hj ^iiL *-r. ^x^y-naotTssf^ 
x^yx^miu fft^Tss -©M 

;&£•, 0 I - 2 - 26 C ^ b £ t \ 

XXXX*- b©®K(i, fc«3-;n%<£c X-iXfi^Z? . ^©i -p-f £, 

Bl-2-27KS?U*f. ^®t§, IB ^X^OW'^X^ffli, IHTSS F^|C-fe-X > $tLt1'. £ 
fc, fr L < 3563 JtfcTSS *>€>», #u^X^©rtSf**n-K$n, EIP**^1-ffi®*>6*f^ 
XX ©^ T * s £ h £ 9 £ 1 -. 


▼HI 1-2-25 JX^Xt- Hz^>> KTSS) 


31 16 15 0 T h * U Xj.ft 


?X?<7)Ht£ 

0 LDTR 

0 GS 

0 j FS 

0 ! DS 

o : s s 

1 

0 ! CS 

0 j ES 

ED I 

ES I 

EBP 

ESP 

EBX 

EDX 

ECX 

E AX 

EFLAGS 

E I P 

CR 3 

0 j S S 2 

ESP2 

0 j SSI 

ESP 1 

0 i S S 0 

ESP 0 

o i '<••/?')>? 


& ttl 04'''4 l - 
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msm 80386CPU ©HHgffliE 


*X*©tt»)g|*.K:tt, feoti tiMtt&btoOUt. Ztut, TSSr^XX !)^«# 

v>1*ii©SifeTfe, *X?©WDRjU;^'-K9*7KJ:oTfT*>*tS;fc*, 
*/J'RT1-**1-. WC, *X*©$J9SI*.eB 

1-iWrlWtt, 17 ji &-?•*-*£■*-. 


Tm 1-2-26 ST.'P'f- McJ;-5.|ffTSS©#BH 



K -feu ? 




tfv-fe ■/ K 



104'<4 h 


T® 1-2-27 ^XXOTf^fr 
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SI IBB fmTOWNS ©A— KOiT 


2.9 mo&zhtmft 


sa©^x^tje»i-*so*»itctt, r #j9&&jt r wki 
**&!>£■*-. ni#©itv»tt, KHtfHa^*>fxrf&±-rs*», cpura«Tffi^-r 
£7*7. #JDiX<^(i, JSa^-fX)&»CPU-K:»bTffia*a#1-4i: 

t, m&M tft>©^x^**i»wc4>ir5n, £»*£*»»•*-* 

ftoa^sfettw^ffi^-rsk, ii-2-5®i5K, intr 

CJ:S^»il9a*©«^K:tt, 8259(7ny?T7>M >X7 7°b 3 > b a-5)CJ:ot# 
x. T. 

fS I -2-5CfcV^T, Wb© r a®Jj «, i^©J: 

h77 y h ^ff «Tlb 

7tf-h Sfo%lft£OS ^diA-K^i7±©x7-t, 

yx—A'V t bxyX’-Cti.CS k EIP ©{®£X 7 y X C-fe — ^f 7^-;vh 

»3S^©fc©KU b?yytt&©#*K:7Skv»3£v»* I fcD£ , *\ 7tf-b©^«, 
U-fey bCJ:SW*fc±tfJeWKtt, 

80386 ti, £ ©f® > 7 9 7° b r 4 x X V 7? r-XVKIDT) 

©^77 7 7XtltffflL, c©7 L “7/Pca»$ivr^4^-h©lo*je»US'7. r 
-XVWiigi^ftTiA&y- b £, # I-2-6CWLS1-. IDT «, IDTR ®^t7 Fi^XCSSB 

fjyjx^^^Ma-rsT’nx'xA^, ::?h r ^yF7j y- 

b*>£, Hloa^NyF7*fcttffi^k'>K9**iei65#i.5iKtt, a — A'-f — b ©IpC T 
<®TV^T. 

r fflDIX^y-bj fc r bxyx°y-bj BHttTV»3s •*-**, «Da*7 9 7(IF)©*&Sei6v» 
* 5 * ojt. «i9 a*y- b «, e»B#c if= o (#j o &*ss±) ku •*•**, b 9 y x°y- b 
tt, IF£^HL£-£A,. 

Zflh(D^f— b**3 — ;wy— b t°— 1-£l$ts£ 

tflya**0wi-©j:'5e, v»o, 2f©j:5*«*TfB^-r*j&^e» 

*Vife©K:^DT, z kUMMifctffrZTt. 

£tz, znb<D'?—\-fr‘bfiiW]£titz'''y\ : '7iiZ, H— XX XF^THfr^ftt T. T£r;bx>, 

x * u * t* ©sstt, to d a*^9^**is^bfc 7 x x csj o st h tixmzmmv t> mm 
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SI8W 80386CPU ©MSSlIt 


tt. 

— J5, TSS cf 3 © IF 7 7/©tlE± 9 St", £ 

fc, ^X^-hTjgS&Sflfc'Ny Fx&giJ^XXfcS:?) £t\ 
m?6 T fc j6*"C § ft < * S 


▼it I -2-5 |IJ ‘J &* fcfflPWjJS©^* X 



a so 

m ft vt m 

0 

7*-)7b 

iH5- 

1 

b7 vftl7 a—)7b*' 

T/^y 

2 

S89&* 

nmi m 0 

3 

b7"jft 

7 7 b7^77‘u-7ft'l y b 

4 

7t-J7b 

% 7n- 

5 

7*-;W- 

1 

6 

7 t-Sls h 

Mftit'O — F 

7 

7*-)Vb 

a 7°n-fe y 

8 

7 ft— b 

'>XfAi7- 

10 

7 ;ixh 

2S3& TSS 

11 

7 *— A- h 

•teTW 

12 

7*->7b 

77 y 7 ft— 7 a— /7'y ft— 7a — 

13 

7 $—)Vb 

—ffltfta 7773 yfflft 

14 

7 * —)V h 


16 

7 *—)V h 

a 7°n4r y — 

0 ~255* 2 

sin a*. 

INTR 


* i r 2 . 10 T'<y?m&j &0m<vzt. 

* 2 INTR©^^Xttii#8259A*^§»®5. 8259A*?aj*-t 7 I±/d X9 0, V 

7 b7*7?S$i%.tZ. 


▼St 1-2-6 SfiJ&ft, h 


§y 

/\> K -7(7)iy 

ft- b jI®£©|iJ ‘J 51/gat 

X*- h 

7°n$/— >>> 

#±(IF=0) 

b7y7° 

ft— b 

7°u $/— 5^> 

a:ft:*u if ©fittsooa*, * tz\mft% 
&}mate*vm 

777 

ft- b 

7 7 7 

TSS ftUD IF 7 y ft be i S 
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HI SB fmTOWNS ®A— KOiT 7 


E.IO = rlX"j9Wd& 


80386 r^'v/(Dtzmz, /n-K^x 

7lbbTftiiLTV>£7. 

DR0~DR7***9 £7. i*rty7v*j7<9 
©ft^£, 0 I-2-28C^L£7. £ftfc©lx5>X^£7?-fe*-f Sfc&Cfci, 0 

t Z. t &&%?*. 


▼ B 1-2-28 80386©tV <y 7* U '7*7 


31 15 0 

DRO 
DR1 
DR2 
DR3 
DR4 
DR5 
DR6 
DR7 


51 ^0fc fe O \ y K 7 (i, 0 #J^C±'QTl 3 S&£ft> b^'yT’T*— b 

£^fl!L£7. ?X?*W9&ULZti?L£5tzt?>tz, 9- J fyy?'af 

7A©TOS*?#J1-C#&<&D £7. ttz, W 9 &*$**- bTtt, *Da»07X?©fcftC, 
iiaga -5 ©a*ffllt C & § & if ©£Hfc&*£ U T L * ^ & t. 

yy'fjVT.r v ~7%fs\z <t S T'* y 7*T* fi, 7 "n 7 7 A ^ - 7 7 -5 d t i J T § £ 7 . 

^y^/vxfy 7HfT 4-fT i tztitclt, EFL AGS (7 7/i^>’X^)©TF(H/-X 7 7/)§ 
lEllt. £ftCJ:oT, CPUtt, f*Kf£ 1 o^f5fctfK:0lfl-*S&£'*4 £-5C&9 t 
t. tztzL, ■; ^-vrssTaBiEwciiflsiisf. feu »a7F7 

fCfe i/y-yiv^T 'y7’M?f£ti6 t, JRfn* 5 o*'* < < , xryT^frOgift 

*><=> feTfTvt b£i^£7. 

4 {@£7, 7V-7&#t t feC^STHt. 

TV— 7rfM y bCD7 PVXti, DR0—DR3G, 32tfy F © U ^77 F RXtSIL £ 7. 

TV-Ttf-f 7 F i*tC, 

DR7(?V*y^=i yha-;H/^^)ei^Llt. 

77-feX074/tltli, <7© 3 ffiK© 1 o£StR7;S £7. 


7 i^-?.f'f > ^ 0 (tfp no-rr Kux> 

7'W-7rK4 > h 1 OhRfl'J-77 KWX) 

71,-j’i'f y h 2 (twi-rr kux) 
rw-yt'-f > \- 3 (tfK'i-rr kux) 

4 >r/K:j:otf^ 

T^<y T'n > h d— ; u u : JX 9 
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msm 80386cpu 


x^-XX /i^-^ISii:^, Xp-XXM X F©^ Xi: kn?fiti£ & 
©•CX. i^b^Xx-XiiM XF©7Fxx*>i=>, 1, 2, 4 M^f fifr^WR ) ©IS 
0©Xxy**7X-tx£ii£ fc, $IXf-**3l£b£X. 

& t , DR6 ( r /4y X X f - X x x $> X X ) © X x - X dM x F cfcf j® L fc 7 X 
?&£*>£■?. Wk'XFyfi, iO^FX^SiitSutCiot, if©X x-XrfMx 

f 1 fztm^-r % z. t &? § * x. dr6 c b, x x xx-x r y xntTst©^^ 

4, ^x^«osi}t^0WWfi^*att-rs79Xfe*9 *x. 

*fc, v^XXXX^TB, XXXrtCXx-XrfM X F &S5£ - rS*tffttf£ 9 
X. TSS0XXXJM£©7V*yX:79XfclCbT:e< fc, *X?409£*.B£Efc 
XiiSEfrDSX. i©»C±ot, XXX«0#&*.B&K, fV?yXX5?XX©rt£fc* 


E. 11 ^□x^S ; E-Kr'a)16tl^h=I-K©llfir 


80386T(±, /nf^Ft-FTX, 16h*y F 3 - K fcHfrTS S$tg*S£> 9 £ X. IffiC 
hi, n-F-feXX7FrVX7';XX0*tt7^-^F©Dt*y hiomt, 16tfyF3 
-F-CUfTXSi ki*TS*t. D=l©t§, $3fe©32t*y F 3- FTl® < i 5 C & o T V > 

stett-rx. 

t X, X XX 7 F 16 e y F /32 t* y F 3 - F (D'MU^ff Ht * 5 X § , ®j£ 

$-££ £ t feWtsTX. £©J:-5X£, 0I-2-29C^bSX. 


▼ 0 1-2-29 16 1* y F 3 — Kfc32fcfy F=l- FXXXX F©)S£ 



32 f-y (• 
3 — K 


32 b -/ ha-Kw 
n-K-t/XvF 


16b' *y h 3- K<7) 
=7- K-b^y > h 
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HI SB fmTOWNS ©A— K^iT 7 

tztiL, 80386O7°d r ? h * V M^X*©*|ffr&*8086fc ttgfcSfc* 

C, ^0£i;-C&8O86©;tX^iX hw^;W-eoSSlttSI§5 i fc (iT# 3Ht/L. :©F* 
<S&-f SfcfcK:, 80386-Ctt r (SSI8086*- Fj F 

7°n r X F - F *> £> (Kiffl8086^ -R;®0ii5Ctt, EFLAGS ( 7 7 X* 1/ >>' X X ) <P <D 
VM § 1 CLIt. VM ©SSfjse tt, ftMt V'OVtf 0 T»5:t #£5®-?, X * >y X Cf#» £ 
fife EFLAGS £ fc tt TSS ^ © EFLAGS g -f * £ fc C ± T W 9 ft *. 

Jfc is, VM^lCtSt, 16 t*y ha-KT^SMt. 

V » o ft A/fJxJSSOSe^e - F C * S i: , 7 7 XV 5> X X (EFLAGS) fi, Tffi 8 t? y V © EFLAGS 

VM tt EFLAGS ©±{£8 tTy F^C^O ttfrh, ££ 
8086^6— F±©XXXg:ta J VM X°of X (iT§* < * 

0 £ 1 ". 

L*>L, (K®8086^-F«7°orX ht- F©-St LTibfFL inr*><c>, 
MOfiCiot, gSb^CX’arX B^-FCfe 
®B8086^-Ftt, L ftrt*oT, *XVxX F w*/l'-C8086 

:®fc 

*©/NVF9*#tS^/W0dt8, I/OIl^^/of^ ht-KAr/SaF-hti 
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fmTOWNS (D CPU ©jfi^Cti.CPU tJiagBfcO^f y^7i- & tv\MX& 

jf*»sb9s-r. *©*Tfe*s*«3*LTv»sffl9&*Mft, dmami, 
MfllOT'^xc-ovs-rlSHftbSI-. £fc, $0Hb9r[i, CPUjfif&CEJfSih/O**## 
©i^x^co^-c fcflu&LSf. 


3 . 1 CPU 5MS0)7*A-rxflDMI 


l©S 5-C«, #?Vt4*©ti#*«*c«ijl!L3s-r. i¥Lv«fi, 


3.1.1 CPU £180x7 WX£^01±*f 

iSl-3-TC, fmTOWNS © CPU ifi§0f' p 'M X S -f. 

• CPU t NDPORnailiyp^xy-) 

CPU B80386T, ^D7 *««»« 16MHz TSMTL St\ 

NDP(2MS$tlXn -fe >y f-) 7“'> a y-C, 80387MM^X°n tyf*- FK±o TiffS: 

LSI-. 

• RAM t ROM 

RAM (i, 6MB S TifST § S -f. fmTOWNS OUHtWPC tt, ^rOUttlMB, 

A-2 tt2MBH*SfLTv»S-r. JgREtt, B»RAM 1MB ©*S> 

a-A'k, 2MB ©*$>*.-.«/© 2 9, 1MB * fc tt 2MB •ffi’TJURT S * -f . 

ROMfitfCtt, '>Xf A*t.±U*B#©ei&^'a^7A^BI0S, SP? ROM *£**£* ft* 
1". if Ig ROM X n y hCIi, LX r AjgMiM&ic EMWllt S 7°n x’7 A 

V > fc ROM fi — F **Jf AT Ut. ROM ;& — F **|gg £ ;tt,T V > £ fc , iSiffilie Bu® ROM 

cfijffli* 5 jg$tLS-r. 
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HI SB fmTOWNS CDA-KCiT 7 


lmmtDmV&frtfl&Rl'CZ&t. ttz, mv&fr=>>bn-? tL-C, 8259Af§^*S^ 

£33, 3£ft!l#J V &fr<D NMI «, 0 &fr(D &***Dt) t Z Z t tt 

Ti S-eX. *— tf— F*^© NMI 

• DMA 

CPU £g& L£v>/*X±©r--?fe^£DMA®£fcVH:>£1\ 7n.yt"-ff-fX?, 7°'J 
>X, SCSH77 7x-X, CD-ROM :/£ t'tli, DMA K&aSnTCgT-r. DMA a X 
Fo- 7 Ctt 71071 *^btvrv^ 1 -. 

y X&if©T/\M X-f 5 , ^©ftfeOrtOffll^-fr 7 tz#)(DUi?X tiX\/'£ 


▼H 1-3-1 CPUifiIg©tt« 


ii a 

ft m 

m s 

ft « 

CPU 

80386 16MH Z 
NDP (80387) ffifflnftg 

NMI 

RAS^hk (+— sK— F) 

I/OS£5ixL- 7 (-• 

RAM 

3£jilMB (^er/Vl), 2MB(^rr;i/2) 
mxmBtf'fs/a y^xzmm 

DMAC 

71071 

f - -V •?' /p ffl ^ 

0 FPD®J® 

1 SCSI®]® 

2 -?')v?ym 

3 CD-ROM®]®* 

ROM 

SJI1.5MB 


8259*BS"e$>*->PX 2 

0 v 

1 

2 RS-232C 

3 S£31RS-232C 

4 I/O&^-y b 

5 I/OJfc»:x.^yb 

6 FPDmrn 

8 SCSIfjjiJ®] 

9 CD-ROM* 

10 I/OJ£*JL.=:y r 

11 VSYNC* 

12 

13 FM, PCM* 

14 I/OJ£®-3-— y b 

15 

ffi^DMAC 

71071 

ffl 3^ 

0 JfcSx o y F * 

1 
2 
3 

*0OV>TV>5fc0tt, FMRfc^&SgB# 
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m3m CPU 


3.2 IflD&a* 


c?\] /N-K^T-ccti^aju 

CPU C t 

t, CPU »^n*T©tt**tt>WrU«I!ja*^y K^'vftHW^LSI-. 
fmTOWNS T{i, «ai61l56»e)f6±-ri^lSllOOa*©®l»C, 8259Afg^©PIC(Pro- 
gramable Interrupt Controller) ^6 S>' a. — tPAMUffl D , 15SS©#J 0 aZi^S*- r£r'9 _ rff — p U 

TViff. 

c©S5-e«, pic©#fiSkfUDa*otbia*cov»TK9!t*-r. 

3.2.1 PIC (DWM 

8259Afgi3© PIC tP©p , 3p(5^'a y 0 I-3-lC^U^f. 


▼ 01 - 3-1 P\C<n7ny?mi& 



* A1 PIC**wh‘>gliAOT'*l>* { , FMTOWNST-liAltLTte-oTi'S. 


•fiJ‘J &<*•©§& 

lffl© PICKS, 8*©i!!)£*?4^(IR0-7)3&*2b9, 8 W&OMjBSMfrb ©#J 5 && 

fmTOWNS TUi, 2fi© PIC D ii&y T VO 5 t>, 1 

*©®l9&£-7-f >£ PIC ll±©®gffl E IS V >£©-?, §0 !3 iis^©f^Ii-att'15$^ T t D £ 

f. 
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SSI® fmTOWNSCDA-F^iX 

#PIC © 8#©fJI)ji&<fr7M >Cli, 2 fll© PIC 

Ctt1I5fe)lifi* s * Dft. »feJg©«v> PIC ^X^(i), {fi<A PIC JXU-y®) fcB?r/£ 

mv t% <o v zttf, i£t>(D 

ybmmtfJTh V, Z ft&m o *&*«£** - F ( 7 y - * X r y K * - F ) i: vh> £ f . 

PICtt, Wt3?yF(ICW, m&)'CWL%\,tzW&.\i, 

3 . 2.2 

PIC C i 3® D iA&©*JP©tt£&<£-£, # Sffl D ii^-ffTfelll^- F ®lpt^ 
^xmwLtt. 

PICcDftSflCIi, #JD&&£$OTUTiA£*g&l'7'X7 fc UT, IRR® 1-3-2), ISR(* 

I -3-3) , IMR m I -3-4) tfh 9 ^t. 

JUTC, &UiXX7©Jl)£(f£#J) fc, 7*ny7#|j»;:*)h 

Wiv ikfrMkv) £ •? ^7^-XA-cMS^tL^-r. 

)ia^acJ:oT#joiA^^^-rs t, irrh 7777°f y xix f i/^x)')©?®! 

§ tTy F*n C&D £1\ PIC li CPU C)tLT INT U, 

c . ^tiCftUT, CPU tt INTA U PIC C J: 9 

(INT)lZlfcgb£i-. t6t, PIC li CDH (CALL #^©16ii©ti«iS3 - F) >&r-7^'X C 
&jjL£t. CPU a*g I £lft§ !NTArm^^H4*1-^ t, PIC 

SJ9)A&/N7F7(fflDjA&£MiI7£^-C'X;V-f-y)©7 Fl^X£, 8 t*y Ffof-)' 
A'XCiBTjLT CPU F:g)£U£-f. ^©t #, PIC Si, #L3Stp©f!l 9 &&&, ISR(-f 74F-U 
XU'7'X7)CiB1 tus-r. 71F- U X h «, r Fg& 7 -UX(®g)tpj hv^K^T-f. i 

©J;5CLt, CPU «fflD&^7F7^©CALLi%^£^TU£'t. 

#J 9 jX^Mfgcp U, ^-©fiJDii«^©1tfg« IRR t ISR loa^^Fxi^ffl 

EOI(#J 9 jX^H-T) 3VXF tegl/ltz t 

gift, fTbftTv^fflyiA&t, i?Uv^Sijy5iX^©®5feJt* s Pb^e>ti, ffUv^J 9 &<&•©«:£ 

ifuv^jD)x^©®s^tTV^7. 
tztzL, *jyiA^®acjac(i, jt©fljy)A^£§UttU&^J:? Ctl): t bT #£-f. % 
tuzht, IMR(-f 77x7F^X7i/'7X7)©##J9)X^C*tJ®7SC7 F £ 1 KSlUt 
(77^^415). 

77 -f !) r 'f !) '/xw* (7"7 -4 3c !) r •* ^£®ff&) li, SB#, IRR t ISR t IMR <DVtM%: 
11^, L 7c 91 D 3 X ^1 (IRR) tMac(3©ffly)i^©^^^(ISR) h7X7©tS(IMR)Cf 
ot, ®,a-r^§sijDiA^.^^4t)-cv^7. 
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W.3U CPU jfifg©7AT X 


▼*1-3-2 IRR hUS>X,7) 


1/07 KU'X 

U-^X7^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0000 H 

T 9797F 9 7xx F 
1^X7 (vx7ffllj) 

R 

IR7 

(SINT) 

IR6 

(INT6) 

IR5 

(INT5) 

IR4 

(INT4) 

IR3 

(INT3) 

IR2 

(INT2) 

IR1 

(INTI) 

IRO 

(INTO) 


IR7-0(bit7-0) : SINT, *©1--rt©*!M)a* 

McfBtil-S. 


SINTliX 

INT6-0tt>>\- K <?xr^«>©aiDjA^^g$^-f. 


1/07 K UX 

Pvx7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0010H 

A V797F !I 7ix F 
l'S7X7 (Xl'-T’flJ) 

R 

IR7 

(INTO) 

IR6 

(INT14) 

IR5 

(INTO) 

IR4 

(INTO) 

IR3 

(INT11) 

IR2 

(INTO) 

IR1 

(INT9) 

IRO 

(INT8) 


IR7-0(bit7-0) : INT15-8*^aibjA^^*J^t7£«^-, ^ 0-r^T©#Jbii*W^;U 

Jiatst-y fcsehi-s. 


INT15-8Wv\- F 7 xTi'^Oi D 


▼ 3? 1-3-3 ISR (-r>-9--trx.u^^) 


1/07 K UX 

Ui>X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0000 H 

A 7-tF—t'X 1/^X7 
(VX7II) 

R 

IS7 

(SINT) 

IS6 

(INT6) 

IS5 

(INT5) 

IS4 

(INT4) 

IS3 

(INT3) 

IS2 

(INT2) 

IS1 

(INTI) 

ISO 

(INTO) 


IS7-0(bit7-0) : SINT, INT6-0©ft, J&gElF— t*X^T*£SJD&&i'''i.'l'&K^?- 3 t* 

y F dEUt - £. 

SINT fct X w - -/mt' t> ©S5 9 tL&- . 

INT6-0«xn- FE'xT^e.WfJtUia.SH^^T. 


1/07 F'U-X 

Ui>X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0010H 

A 7/F-t 'XWJ7X7 
(XW-7-fJ) 

R 

IS7 

(INTO) 

IS6 

(INTO) 

IS5 

(INTO) 

IS4 

(INTO) 

IS3 

(INTO) 

IS2 

(INT10) 

IS1 

(INT9) 

ISO 

(INT8) 


IS7-0 (bit7-0) : INT15-8©F*g, JS&if — t*X'T'T££fflD -5 t*-y F K 

ian-ts. 

INT15-8tt^- F7 x 7 i»e>©SJ 9 j X**H£jjrr. 


▼* 1-3-4 IMR ('f>^7T’F7X^ Fy77) 


1/07 F'UX 

U'XX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0002 H 

A 77 9 7° F^X 7 1^X7 
(7X7ffliJ) 

R 

IR7 

IR6 

IR5 

IR4 

IR3 

IR2 

IR1 

IRO 

0012H 

A 77 9 7°F vX7 7i^X7 
(X7-7!) 

R 

IR15 

IR14 

IR13 

IR12 

IR11 

IR10 

IR9 

IR8 


I R 1 5-0 : SI9IA &vX7CttlJit. 

0 =fFRT 

1 = £l± 
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SHI® fmTOWNS ®A— KOiT 7 

3.2.3 PIC (Dffl'M 

?\C(D%m\i, IRR, ISR, IMR©&i'$>X*fcICW(W8!flS3^>F7-F), 

OCWdfjffnv y F 7— F) TfiA> £ 1". 

IRR, ISR, IMR©#l/5?X^©rt«©#lE*fflU ICW, OCW I/0 7IVX 

±T, CFU^M?^**. 

IMR^O»§aibtt, OCW^0#£iA&£jiCT, MSWKfrfcfl*-*-. £35, IRR, ISR 

©* g aj c a, ffl o &*u# tm o &**7 BSefrfcft * -r. 

u : J7sf? ©F^^O^^tij L, 3?/' F7— K©# ^ofc, PIC ©IS^UfF Cfi. 

Al, D4, D3, RD, WR, CSOflfiWLtPSt. I -3 

- 5 Ctjn C ^ '3". 


▼S 1-3-5 8259AC0S^^U-'>a > 


A 

m 

A 

1 

A 2*- 

r i 
* »H 


Al D4 D3 RD WR CS 

ic^-tbc 

IRR, ISR ►f-?/<X* 1 

IMR * r — ^/n*X 

0 0 10 
1 0 10 

H 

r — ^x » ocw2 

r-^X » OCW3 

r-7''*x * ICWl 

r 9 '^7\ >0CW1, ICW2* 2 , ICW3* 2 

ICW4* 2 

0 0 0 1 0 0 

0 0 110 0 

0 1 X 10 0 

1 X X 1 0 0 

rV -fe — :/;v 

t-7'<x >®dml 

7-7'*x > 

X t X X 1 1 0 

X X X x x 1 


* 1 'J-K^^W-^3yc4fe*t>, IRRhlSR©^ % SlfF 3VVFV-F3 (0CW3) 

■CIb^T" 6 . 

*2 >KV-F (ICW) (i, PICcrt^©'>-T-VXn^7^cJ;-pr, iIS&Jli#tlT;bA6. 


Al(DfiIi, I/0 7b>Xhli#lT^lt. Al ©itvx7, XI/-7020© PIC £7 
?-feXt4«^OI/0 7hVx©J8«tt, ^ 1-3-6© ct -51-^0 SiT. 


▼8 1-3-6 1/07 KUXiPIC©Alt©*tcE; 


1/07 K 1/X 

8259 

VX^ 

Xl^— 7 

Al 

0 0 0 0 H 

0 0 1 0 H 

0 

0 0 0 2 H 

0 0 1 2 H 

1 


&3b\ CSOffiti, RSPICfcT'^-feX'J-SfcOKttD*-*-. 
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SI 3* CPU ifitSfflT'A-f' X 


• icw *«ofcPic0>iroiiHt 

PICfcflgSlKUctt, S-f, ®m=J^>FV-F(ICW)CJ:oT PIC ©|JJ»3{t£ C&tttUf 
*9 &&A,. 

Wm^wFCtt, ICW1(* 1-3-7), ICW2(* 1-3-8), ICW3 (*I -3-9) , ICW4<jU-3 
-10)*** 9 £?. 

HI-3-2C, F M T0WNStt2{@© 

PIC*afttU-rv>4©T, ICW1, ICW2, ICW4 00-C, ICW3 

* I -3-104 3 © 9 &<&■ ■ * - F ( X $X * )V 7 D - A X r y F * - F ) 12, X v - 7"®J 
©*!9&*®ffitt»C, X - 7*{|IJ © S!1 * #J d nltg C 1- - F T-t . C©*- 
F £ S t g f±T X X{ffl©& ICW4 © SFNM & 1 C C * f . * It, '*y 7 r - F*- F b 
H'' - F 7 x 7 0/n* y 7 r £$Jfp-f 5^-Ft, fmTOWNS "C {2<ft'f lC-feyHit. 
«B»R*i4, icwi~icw 4 -cis^-f sfic i o x mb 9 1 1. 

icwi~icw4 a, tt®0icw«»s-##atfi 

t Ufctfo T, ICW ©^tcfx^ 1 s-cfe, ICW1 *>6 ICW4 

^ "C©I£/iE Srfr5 9 S 7 . 

ICW1 *#8^*fWrjST, IRR t ISR (27 V72H, 7 V -*Xr y F*- FKW 
aBfkStiSf. £©fc£, V'S^X^Raifflbnv^FCisttS IRR h ISR ©«KttIRR Cffl 


▼ H 1-3-7 ICW1 (UWWbavVK^-Kl) 


1/07 K DA 

P'XXX^S 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0000 H 

M Bft3WF7-F 1 
(TXX!) 

W 

A7 

A6 

A5 

1 

LTIM 

ADI 

SNGL 

IC4 

0010H 

WSSIbn^VKV-R 1 
(X D-XffliJ) 

W 

(0) 

(0) 

(0) 

(1) 

(0) 

(0) 

(1) 


A7-5(bit7-5) : 80386®*§-£4fcii£;ft.5. 

0=@£ 

LTIM (bit3) : IRA*© 8 0 ***- KfciS^tS. 

1 = (. y — k (®® 

ADI (bit2) : 80386©^^MStL-5. 

0 =0® 

SNGL(bitl) : PIC*l«jEffl-rs^iaaiBffiffl'rs(*xX-h*«-K)*»©Jg5g*ff5. 

0=AX^-F^-F(i@ 

IC4 (bitO) : ICW4*J£vS^5^©a3g*ff5. 

1 =£'5(0© 
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HI SB fmTOWNS ®/\— K r 5i>’ 


▼SI-3-8 ICW2 Mft: |-7>K7-K2) 


1/07 FUX 

U-^X^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0002 H 

®I«'fb3^7F7-F2 

(vX7» 

W 

A15 

X 

T7 

A14 

X 

T6 

A13 

X 

T5 

A12 

X 

T4 

All 

X 

T3 

A10 

A9 

A8 

0012H 

*3V>'F7-F2 

(XW-7ffliJ) 

W 

(0) 

(0) 

(0) 


A15/T7-A1 1/T3 : glj 0 7 7 F . 

(bit7-3) 

A10-8(bit2-0) : 80386 

0 = @£ 


▼SI-3-9 ICW3 (MIHt=l7>F r 7-F3) 


1/07 K U-X 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0002 H 

MSItn-^FX-FS 

W 

S7 

S6 

S5 

S4 

S3 

S2 

SI 

so 

(•7X7S) 

(1) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 


S7-0(bit7-0) : ^tS1-2.IRA7J(IR0-7)CXi/-y^g^t2.^S*^IS$1-2>. 

i =xu-7*&M-r6m%.) 


1/07 FUX 

Ui>X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0012H 

Dm!lb3V7F7-F3 

(Xt-'-T-ffliJ) 

W 

0 

0 

0 

0 

0 

ID2 

(1) 

ID1 

(1) 

IDO 

(1) 


A7-5(bit7-3) 

ID2-0(bit2-0) 


: 80386 ©±l£-4S8i£ ft 3. 
0 = @5£ 


: x w - ( 7 . 


▼S 1-3-10 ICW4 K9- F 4) 


1/07 K UX 

Ui>X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0002 H 

WMit=>y> F7— F 4 
(-7X7HJ) 

W 

0 

0 

0 

SFNM 

BUF 

(1) 

M/S 

AEOI 

,uPM 

(1) 

0012H 

HHt37>'F7"-F4 

(xi/-7fll) 

W 


SFNM (bit4) 

BUF (bit3) 
M/S(bit2) 

AEOI(bitl) 

//PM(bitO) 


: x^->t^7y-4xf y Ft-FCSISffi. 

0 = 7 0-4-Xtx F*- K 

1 =X'<=/*>vy ')— 4'Xry F* — F 

: ;<y7r-K*-l f ©RJi*f?'5. 

1 =/< 7 7 7-IA- F(@5£) 


: ,*7 7/-F?- FK43U-5, -?X7*>xi/-7*>®lS:5g£lT5. 

0 =xi/-7 

1 = vx7 

: #J9ii*gimT*-F©IS:;g£fi : 3. 

0 = ^IjEOIJJW©*- F 

1 = S«jEOI*-F 

: CPU*-F©1 

1 =80386*- F(@£) 
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m3m cpu fifgfflTvwx 


▼ 0 1-3-2 -f >'>-^>7. 



ICWlcOf y HT-Uts 

icwi© t: •/ h or-gS:^ 


• OCW Zfe'otz PIC ©KiftftJiP 

OCWKfi, OCW1® 1-3-11), OCW2(iS 1-3-12), OCW3(S 1-3-13) <D 3 ***** 0 S 
■r. OCW1-OCW3 I/O OTKl/Xi D3 ©«#K <fcoTE9IU R5E*£J5* 

&&, ocw©^©^©4 , ctt, ztit-ciz. 

K9ibTV»*v^-Kfc*DS't)6*, 


▼SI-3-11 OCW1 (K)fF=lT> K9-K 1) 


1/07 KU* 

l/y^^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0002 H 

Sjffavy K7— K l 

W 

M7 

M6 

M5 

M4 

M3 

M2 

Ml 

MO 

0012H 

Kjf^n v y K7-F l 
(XI/-71 

w 

M15 

M14 

M13 

M12 

Mil 

M10 

M9 

M8 


M15-0(bit7-0) : «±© 8S5g£fr*. 

0 =fFHI 

1 =S*ih 
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H I SB fmTOWNS fflA— K i 5i7 


▼ IS I - 3-12 OCW 2 (WfE=] 7 >K r 7 -K 2 ) 


1/07 F UX 

UvX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0000 H 

1^3y>K7-F2 

(vxyfflij) 

W 

R 

SL 

EOI 

0 

0 

L2 

LI 

LO 

0010H 

ifjfF3 vy F7- F 2 
(Xi/-7ffliJ) 

W 


R, SL, 

EOI (bit7-5) : 

fiftnifewiiie tmo 

R 

SL 

EOI 

m fig 

0 

0 

1 

m o i* - f Timmoi 372 F 

0 

1 

1 

SI 0 - F -C^EOI 3?>F 

0 

0 

0 

gKEOI (C 33 tf £ HUE* - F £«» 

1 

0 

1 

swung* - f -cmamoi 3 v y f 

1 

1 

1 

SWElijg*- F -C^EOI 3 -V 7 F £ ffiffl* 

1 

0 

0 

SWISHe*- FTgWEOI*- F 

1 

1 

0 

/7'ft'Jf-(3vyF ©IS^* 

0 

1 

0 

y — t^<u— u 3 > 


L2-0(bit2-0) : SL(bit6)*5 1 (Dt £ C1W7SSI 0 . 


SINTliX u— ©#J 0 && ZTTs-t. 


7X7ffliJ 


L2 

LI 

LO 


0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

2 

0 

1 

1 

3 

1 

0 

0 

4 

1 

0 

1 

5 

1 

1 

0 

6 

1 

1 

1 

7 (SINT) 


XU -7M 


L2 

LI 

LO 

flJO 

0 

0 

0 

8 

0 

0 

1 

9 

0 

1 

0 

10 

0 

1 

1 

11 

1 

0 

0 

12 

1 

0 

1 

13 

1 

1 

0 

14 

1 

1 

1 

15 
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H3* CPU jfifSffl'TV'C'f' 7. 


▼ 8 1-3-13 0CW3 (RifF=]V>|''9-K3) 


1/07 FU 7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0000 H 

0ff37yF7-F 3 
(vx«) 

W 

0 

ESMM 

SMM 

0 

1 

P 

PR 

RIS 

0010H 

ifF37>Fv- F 3 
(XW-/1) 

W 


ESMM, SMM : 2o©t*'y F ©;&§*•£•£> tH;: i oT, X^5't;i/7X?t-F®3/'hD 
(bit6, 5) — A'&fr -5. 


ESMM 

SMM 

« to 

0 

0 

{6J& b&WESMM£*0 (Dfctb ) 

0 

1 

1 

0 

X^Ft;V7X^E- F&SIB&U y-7;i/7X/t- FCf> if -5 

1 

1 

FKRJtE 


P(bit2) : CPUKJ:S/n- V7 V?K- 

x zmv&frtmzmm-emMfet z. 

*-^37yKt-KSffiIt5 tSCtt, W5KCPU©ai9a«L**lf± 
LTfc* <;t. 

0 =iK-^3vyFt- F£HSSfflU*v>. 

1 =^-;«7> F^t — F£FSfflt5. 

PR, RIS (bit 1, 0) : 2o®t'yF©a^Miaot, v *?*?&&& L3y>F©SSS 

fr-5. 


PR 

RIS 

m to 

0 

0 

IrI& 

(PR**0©fc») 

0 

1 

1 

0 

IRR0^*.tbU©|g$ 

1 

1 

ISR®il*.tbiL©fi^ 
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m I SB fmTOWNS ©A— F'i’iJ 


3.E.4 

#19 a*. ©SOW Ctt, Cftjst, F*£«>, £££*£&* 

— F**$> 9 £ 7. 

•iuua^«7feiii"E-K 

PICS, ICWtMKfflBBBeu fcitactt, WQa^flBai^-FKSroTV^-r. C©*-F 

tli, IRO a*gfc«$fcS**iS<, IR1, IR2 b, #^*yc8<*4BifiKfeS**fi<*9* 

*-. 

ffl 0 a*- «, 80386CPU C/N > F yttlZ-7 F V'X tftfctj $ ft SKPgT, ISR t? y F G|B 

asft-o* **■**, ffl9a**&s©»7»ctt, ^yr-rs(0Ki-*)j&s***9*-r. ^© 
feftCii, m 9 a^N y F 7 S, ®l©»T«pe, -7X^J;XW-/BJCSLt, OCW2K 
fr^IA^^fToT, EOI £ 1 £L&SFUi&9 £-£/v. EOKEnd Of Interrupt) © b b SrfPJ 9 
&*»7 37>FtVHSt. #SEOl3WFt $mn EOI 3 v y F (ft») © 2 «S* S * 
9, b°t>tbfr*miRT%£t. tit, *n'3vyF*^fcb*tr»g*&EOI*-F(a»)C-r 
%>Z.b fetllt. 

•attain - f 

«fii^iafcv»t8ctt, a 9 &*«&**- f eft *.r, gs&Be^-F^ijfflb 
S-r. iO^e-FTtt, £tttftt6ft;fcffl9a*©«fcfitt, W9a^'>'F9©ie»aK* 
ffioaa&eTtffcft**-. ifciht, flh©ffl9a***3*ii!t'r«4^s«^ctt, ^ft-6 
©Mffi^H7b*v^t ^©fJDIi^Ma^-C^^v^c: te*9 £?. 

iHliME^-FTOffl 9a*»7«f©ttltt, EOl37>F(lBBt, g»EOHr-F(* 
a)ci4»7©4ffee.*»*3M?Tss-r. 

•sy u a*-^7 =i v > f ©as 

EOI 37VF S, OCW2 ©SLCiot, 2 aS©» £ £ L £ 7. 

sl ti'v f im 

0 imn EOI 3yy F 

1 If EOI 3 y y F 

EOI 3 y y FTtt, #K1S5fe)lifi©SiJ DM© ISR ©KS Eyh^yrSJiS 7. 
mm EOI 3 y y F t(i, L0-L2 TffijES tilt, ftM(D C y F **? 9 7 3 ft £7. 

• S»EOI^-F 

EOI 3 v y F ©¥M § «fl*S^C «, £S&EOI*-F £7OT7S C b tfT §£7. 
C0t“FSffiflt5Ctt, WSfb-rSIRe, ICW4 © AOEI(t> F 1)*1CLTSSS* 
t. 
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Wi3W CPLHg^fflxX-l'X 


SKjEOI =e~ FtUi, 6 ISR © tf y F*S-fey b $;Jl&V>©-e, EOI nvy 

Fti^E'Sr-r. fc/£L, Li -5 £ hifih%<D 

t% X"f $ yyiiZ-tfr&MLftWtUiSJj:*) t-tbA,. tfz, Z. ©t-Kli, vx^OACffflT 

§, X iHtA,. 

4 *, ocw 2 ®7°7 >r * y r ^ n v y f a, y &*©«BHffift*Hi£e?£-*- c 

fcc«ty, 1£M©M£ft±lf£©M£;b;ft£-f. 

IMR «, IRR e*f-r£vxx t LTfflS#, Cfcfofc-r 3 t> F§vX^t5ili;Ei 

9«9&**jB£3*^'5e-*-Sfe©'TL;fc. L*>U £©*- FTUi, ISR ?X 

xtu-tfii^-f. 3Sffiaatfi©«i9a*K»bT t <t 

SU*©|Rl9&*ftnrtgeU£:r. 

ISR ft -fey hLTV»5ffl9&*K#ffir5IMR©tfy bft-fey bb 
T, OCW3tXAv't;VYX^€-FCf ?St. 

••^©■fte©^- K 

OCW3 ©jjf— ;l/3 vy F't — F (±, CPU C^f^SSll 0 i % (Dtz&XD^ — F 

t% cpu**pic©rtsftiagbtt»t3ar»ntf*€>*v»fc«), FMTOwNstuisiiiift-TUi&y 

tftA,. 


3.3 DMA Is2§ 


CPU saa-e tCC, HH8Kt/ ; 6 l JfflM-tiH*7’-:i’©l6K*e}.Iti, DMA (Direct 
Memory Access) t PVi £ -f . 

DM AC (DMA Controller) C J: -5 X ^ !) 7 X -fe X li, CPU © MOV pp^C ^-SX^DTX-fe 
XfcR«C, ■fc-SrV'f'f X($JAlfrcf XX Fx-f Xltf^SE&tBLfcr-X ft, ft©££X;e 
y Kifc* fcM^TV>< fcv»ofcffla*fTd©Kffiffl3iit't. 

HUMS, fct.^.ACPU-rfefra £fc**T3*-r**, ^;l©T-7ftifBi£73 i-5 &#SS 
&MS& DMA ^fotfr3 <fc -5 C75 t,CPU fi^Of^lgftf 3 £ t a*T£ 5 J; a C& 5 £ 
7. £fc, SafAMXCtCB, CPUCAStoaTttii^o^-JSruB^iSaEftlEKftffdfc 
©***y, i©J:5*#&Cfc, DMAgMfv^St. 
fmTOWNS tli, DMAC C71071^^§ttTV^t'. 
i©»Ttt, DMAC ©Util ? t DMA$S£<Dtkm&W\i>rfimLt+. 
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IS I SB fmTOWNS ©A— 


3 . 3.1 DMAC 0 iJD^r 

71071 ti, 4 DMA Z b&'C’g £i~. tztiL, ffi*©— 

T&tUf, III fifC^S«i'P*40B:, DMAC © 4 o©f--r*A'fc CPU ©i^O^-f 1 

Oft. *JS, #f-^^;w©tlO^Tt±, ft I -3-1 Ltzk.55'0 Tt. 

71071U:©6©5&1itb£l#o'C©£ 7# 5 , Mf&lZ'ty a >±T*{£ffl £ tt§ t #Ktt,CPU © 
«tt»*!a!«o**fc^fe0i:bT t &mzmm.Lxmmi-z>£5Km\-ztiz>z k**^t© 
T'-f. fmTOWNS Tfc, 71071©Sig©4n?ffifflSt±fc&oT^£|Rfr;&S&3©T&E* s <ftg'C 

-r. 

• 1 MHW& 

DMAC }±, CPU *J?©DMA^^«^CJ:oTS&f£fcH»&L£-i-. V-XtiSfV'' 
4X(iiafVx^ K94 UU HSfcttl 

T-r T-'>3 X(0a^ff^^y)K##^f-, l@^©MaS:^^S1-. 0© 

fcS, eS5$n5r-^ttCPU*lli*LS-a-^ 

Ojfelr Fi/X«, Jb^^UfeDMACTF^XU^X^CRjeu-ris 
3, DMAfijSfc-filHlft*, * 7 7 U/FX 7 eRj6 LX is S £ 7 . DMA © 4 *-***©$ 
t> if©ft-r*;W;:|187 ■5V5>X7©i9^&fT'5a i «, f 

cpu &m-Drm%z??5<Dnzz£T'Ci-. rnmvr- ?mmn dmac &, *©f*3Sb©p' 
^X*©ttfcttfflU*i*6fTV»$'r. MlLli, 2^M M*o*SS-ra«^CH, DMACttrt» 
©7 Ki/Xi/'7X^ ©{(4- 2 7 oJpgU&a* £, *77M/'777 
DMAijg££fiT>£T. 

•ttS DMAC (00B0H~00BFH) 

ffiUDMAC it, I/OSii-y MCJ: 9-9-aJf- 1 §;h,£-f. 

l^S>'X7©#JD{TUtt, 00B0H~00BFH 7% F*3§|5 DMAC © OOAOH~OOAF C*ffE U £ 7. 
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fg 3 * CPU 2 SfflfK'f 7 


3.3.2 DMAC (DlszsXS' 

DMAC Cli, + t t CSIt S i/^x ^ D 

*■*. 

u J^X ^ K (i, #:©J: ?&&©**£> D £7. 

DMAC OUM^Ut^f X©Jt® 

fA'-fxa>hP-;H/^^ DMAC ©i&fj^ - F ©KS 

Xx-^XU^xy DMAg^WiSt DMA ©H7©ftF# 

IJ^XX F Uv>xy y 7 h^iTeil) DMA US? 

VX^Uv^X^ /\- F^iTi^ODMA g;£©xxy 

#7 v 7 ^ d’ fc K 1£^7 tt, &©£ 5 &*>©**£> 9 £ 7 . 

T-^TJU^xy ry-tex-f s v^xy ©Fg^ 

•<-X/*|y> F*9> F Uvxy DMAte^©0fr©^® 

•<-X/©|y> F7 KUXUvXy DMA Fl^X©K$ 

^e— Fa> F o-;nyi>xy fco^e- F©iSS 


DMAC E tt, ±8B©fflJE x x x ') u 'J X y *** D 3; 7 **, fmTOWNS T T & t ^ 

A. 

JUTE, #u^xy©t¥iBI*Riji 3 D£?\ 

• 7 - v -V X 7 X \y i> X y 

DMAC *«£■* SIREtt, **E7 -'>x x7 Xl/^xy (* 1-3-14) ^© 

ftfeov'^xy 

7 -S/vyj x’i^v>'xy©^(±, DMACOMJtftfc, /U07y-frxt4 

£Lii-r. c©i^e>'xy(i 8 1*7 ft* fix >£ 7 . 


TS 1-3-14 7 -'>Xx7X*U'Xxy 


1/07 F'UX 

ui> 7 .y^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00 A 0 H 


W 

0 

0 

0 

0 

0 

0 

16 B 

RES 


1 6B (bit 1 ) : DMAC©I/0/N*xH©lM$£fr 5. iCfyHl, DMAC©ftfe©i^yxy 

©ry-fexc^fejioT 1 c-ty f 

1 = 16 fc* y F''*X (@ 5 © 

RES(bitO) : DMAC£'J-fey FXS. Z. © t* y F y ') 7 § tl-5. 

1 = 9-fe y F ON 
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SI I SB fmTOWNS ©A— F : '5i7 

&C, 1-3-15 )£tx£Li;1\ £tU2, 

x^K?d'bTT^-feX ; & : ff5* i: £'J§®'f £ feOTI - . H^jA.^tlcT'-fcB 

LT7t-T7l^Wil>®t', ffiK^LiTT. BASECMLTtt, *7>lV'^n7 
Fl/XI/^X7 ay^X’WR L £ "T. 


▼« 1-3-15 


1/07 K bX 

Ui>X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00A1H 

f + 4-;n/7x^ 

W 

0 

0 

0 

0 

0 

BASE 

SELCH 

SL1 

SLO 


BASE(bit2) : 

£77-fex-rs*>£iB^7£. 

0 = l) - F’B#- 7 1/ 7 F W v>X 7 

7 7 fb^-^-xM F w$xx7 

1 =<-Xk7X? 

3S^ £ © t* -y F (4 0 SlllSi'b 2> . 

SELCH(bitl-O) : 7 X -tr Xt £ 7 * *;v£fg£73. DMACK7- F*/7 F* vx/'U F 8Sc£ 

ssr*-s*3-E a, £'-f JiSL&tttuf * ?> 


SL1 

SLO 


0 

0 

f* * ^ A' 0 

0 

1 

f* ^ ^ ;i/ 1 

1 

0 

f-^;V2 

1 

1 

7*77-3 


1/07 F'UX 

Ui7X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00A1H 

7*7- T'l' 5^X7 

R 


BASE 

SELCH 

SEL3 

SEL2 

SEL1 

SELO 


BASE(bit2) : 7 F* i^X/* 7 7 F Vi/7, 7©^— X wi^x 7/* i'7 F u$Xx7©fSl£© 

0 = '/ - F*B#- 7 w 7 F w S^x 7 

77 FB#— 'X— X/* W F i^J>X7 

1 = '<-XL'SXx7 

SELCH(bit3-0) : F3-07^^;W*53~QC*f(£bT 

v * -S . 


SELCH 

■7 1 J r^Jl' 

SEL 0 = 1 

f*-v^;wo 

SEL 1 = 1 

1 

SEL 2 = 1 

7*77-2 

SEL 3 = 1 

7*77-3 
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H3W CPU ffitgWxA'f 7. 


hvs?x^(* 1-3-16) tt, DMA«SS*|R9ig’riiI»*fiWf 

Xit^y Y ly^X^ £#77 l-*^ Hy'7'XX© 
2;fc***!?$1\ CPU **«£•*- soft, DMAteJiH^Oill-ia 

L & t. DMA KSS^C DMAC **flgfl§-r S t> © 

-C-r. ffi^0M^t(*-M-'>^7'fX)Bfe«, 

^yhu^X^ClsSSSit, 1 El DMA Srfrd C* t C, fit** 1 foR^Sft, OClUtS 
KMS^WTLStT. CPU*»6, Zibboytiyy 
S?X * © BASE tf y h -C|g5£ D £ 7. 

iyS>'XX©ft$tt2/f-f h (16 t? y 1)*D, 64KB *T*RDT DMAfiKSSTS £ 

t. 

ztibtDisiSzfoft&n, ^-x/xisy h ti>, Bfr/9£&M'Ci~. fflWMby^z? 

T16tfy 2^7 1 ©ly^X * *— *C7 X-tzX7 S 

C t **T i S 7 . 


▼*1-3-16 7j9> 1 U'77:? 


1/07 K 77 

UyX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00A2H 

*77 1 7 5*7 7 
(Tffi) 

R/W 

C7 

C6 

C5 

C4 

C3 

C2 

Cl 

CO 

00A3H 

* 77 1 7 5*77 

(± .m 

R/W 

C15 

C14 

C13 

Cl 2 

Cll 

CIO 

C9 

C8 


C15-0 : DMACJlfcfrV^ h»*fl5et5. 
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*1® fmT0WNS©A-F7i7 

•7 

7F'iyXiy^X7 (*1-3-17) tt, DMA ^ 'J ©7 F L 1 1. 7 Fly 

xiyj^x7U:, y<— X7 F iyXiyj7x7 fc7 iy> F 7 Fiyxiy$?X7© 2 

$i?ibDSt. CPU /Fgg^T § © ii, ^-X7 F lyX iy7'X7T, DMA CiSTf- 7 ^SeT* 
#£73ftlI©7Fiyx(|!fl&7Fiyx)£|&|flL£T. * ly 7 F 7 F ^X iy$>X 7 tt, isfeC 
DMAK£4B£DMAC;&^fflT£fc©T% Jlft, !!&•#£ Itv^ 7 F ^X ^®iLtV' * 

7. mnvWffllbU-h'i -is*?'! x')B#Ctt, -x-X7FiyXiy'X'x7W*^iy7F7F 

lyXiy^XTCK^^tL, 1 0 DMA =Ht 7 :’tC,± 1 (8 t’y FP#) t iHt± 2 (16 If? F 

;;t©8t*7t-, 16 Fy Ft f J, A’xt-fXt ‘te:# 
< , ^©^e- F 3 7 F n -;ny 5>'x 7 T7g®7 3 T - 71177. CPU A'6t76©7KW7 
iy'7x7£77-BX7£74i, T-f 7;ny'7x7© BASE Cy FT7 h£U£7. 

7 F7X7'7x7©:K£tt4'NM F(32t?y F)T, 4GB 4>©ff*©7 F WX £ 

7. 7 F7X77'X7©Tfi3^M F « DMAC Cp'g^^ti.Tfc’ D, FU7M7Uiy>>' 

X 777. Tfi3^M F ttli^UTii«$tv^7^, A237“!> A24'\©ffr ±^ *) 

L. LtzV-iX, 16MB Jil_h ©$£121 K tt 7 F 7 X ©tfr±*s 9 (T* 5 0 ) (7 7 7 F 7 x 7 TIt - 5 
£7. 7'7x7©0^(i, ^-x/^yyFtl), mfr/WZ&STt. 
1±SaM F©7F>xy'7x7B, loL7>&<, A-xt*yyFtifflLtv' 
£ ©TiiEaT&g-TT. 


▼St 1-3-17 7FUXU-7X7 


1/07 F'UX 

UvX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00A4H 

7 FlyX 1^7X7 
(T(S) 

R/W 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

00A5H 

7 FWX 1/7X7 
(76a) 

R/W 

A15 

A14 

A13 

A12 

All 

A10 

A9 

A8 

00A6H 

7 FWXW'7X7 
(±6£) 

R/W 

A23 

A22 

A21 

A20 

A19 

A18 

A17 

A16 

00A7H 

7 Fiyxw7X7 
(S±fe) 

R/W 

A31 

A30 

A29 

A28 

A27 

A26 

A25 

A24 


A3 1-0 : DMAKSWM^r FyX(4GB^)^li^7-l». 

A31-24tt^-FlUy7X77 A23^?>A24^Otif±* 5 0 ttfxbft&iA. 
IfeiGt, 16MBjt#7**v^-C©g^«EI61A^7e^7©7, &t;T 
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313* CPU ®j£©xA''t' X 


•w/W x=i> h d— 

h n-;M/s;x^ (* 1-3-18) «, X £#©;&- K 

©!*££ frd i^xx-ct. 

fmTOWNS "Cfi, ISffut©®^^, £©U$?X;?©#< 0h*y MB&@££;ft,-C<A£-f. 
ia^Rjtg& t" -y h & DDMA titfT, :®b’y MJ DMA »f^<OfFnT/*±*iW«l L-ti~. 


▼S 1-3-18 


1/07 Kl^X 

Uv>X:?£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00A8H 

x 3 > 1 □— ;p 
iyj7x7 

R/W 

AKL 

(0) 

RQL 

(0) 

EXW 

(1) 

ROT 

(0) 

CMP 

(0) 

DDMA 

AHLD 

(0) 

MTM 

(0) 


AKL(bit7) : DMAAKOTXr-f 7l"'Ol'£fi5£7'5. 

0 = 7Xtt 7d-{0J) 


RQL(bit6) : DMARQcDT^T-f •&. 

0=7X7t7W(@£) 

EXW (bit5) : ##&*©#£•©*- K£fl5g75. 

1 =i£3i* #&*(©£) 

rot (bit4) : 

0 =@jg«5feiifi£(0®) 

CMP(bit3) : DMAiM X;P©;M 5 7X'$iJ$l07jj££ faMt6. 

0=If7TS>7'(@S) 

DDMA(bit2) : DMA*jf?:£^±-f 3. 

0 =DMAijj#fFRT 

1 =DMA»jfT«± 

AHLD(bitl) : X* 'J-X* y£&©*£-K:*- + *;i/0©7Ki-'X£@5£fc7.&. X* 1 /- 

X*yjgSfttefflgfch©fc«>, £©t> HiOCBJ&tS. 

MTM(bito) : 

0 = X * 'J -X ^ 'J <lteSg±(@5£) 


1/07 K UX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00A9H 

■tv\M x 3 y h u — ;i/ 
W'XxX 

R 

^ $ 

WEV 

(0) 

BHLD 

(0) 

W 

0 

0 

0 

0 

0 

0 


WEV(bitl) : 7 7 'OI&mf&<DWAIT(Di l F5JZffi%?Z. 

0 = ^ '1 771 Dfci£8t©WAITlS;.it (@5g) 

BHLD(bitO) : DMAl|Bi£^X^-K£Jg£7i>. 

o=^xy y-x*-K®50 


73 


fglSIS fmTOWNS©A-F9x7 


#^E- F □— )\t\si>7s9 

* : — F 3 y h d — ;H7>>'X 7 (ift I -3-19) li, 7 i; F &faXii ~ -5 Wi^'X 7 

T-f. 

t-Fay FD-A/y^^t® TMODE tt, fWF?- K i; S'y^Owe- FfcSJDSU 
6i)<DTi-. 

fv^Ft-Fm DMAC ** DM A ft 5 & fli V X V » § M, MB V XWk 9 il t DMA $e 

2S*ffv», — #, '»^t-Ft(i, l^M F(£ 

/c(±2^M DMAte^^fJVifr. 


▼*1-3-19 ^e- Fa> F P-A/l^X? 


1/07 F' 7 X 

u-xx^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOAAH 

hD-;w/^'X^ 

R 

TMODE 

ADIR 

AUTI 

TDIR 

^F5e 

W/B 

MD1 

MDO 

DIR1 

DIR2 

W 

TMODE 

TDIR 

0 

MD1 

MDO 

DIR1 

DIR2 


TMODE (bit7-6) : DMAgiSt- F* £. 


MD1 

MDO 

SES^- K 

0 

0 

r 7 y F 

0 

1 

yy/;^- F 

1 

0 


1 

1 

AXT-KT-F«fflS±) 


ADIR(bit5) : 7F7X5&777C!M 77 !/ 7 7 b/77 9 7 7 F £J§£-f £. 

0 = 7 F7X7 77 9 7 7 F 
1 =7 F*7Xr7 9 77 F 


AUTI(bit4) 


TDIR(bit3-2) 


W/B(bitO) 


: t— h 4 •=■$✓* y 4 X£fr-5 ^ 

0 =4*— h 4 — ^-r'7'f Xfcfrb#^. 
1=X— M— X £*ff 5 . 




DIR1 

DIRO 

mm*- k 

0 

0 


0 

1 

I/O =fr 7 ^6 0 fz^ 

1 

0 

7 ^6 0 =!> I/O fEjfi 

1 

1 

Ffj-f 7^yeis(iefflp±) 


: DMAfc&<DT-?mzmfe'r s. 

0 =/nM bifeg 

1 =7-F<E2l 
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*3* CPU 


X r - X X 1 / X X (* I -3-20) H, DMA W* t !££ t T v >6 if 5 *> £ 


▼*1-3-20 X^— XXl/'XXX 


1/07 K UX 

l/'XXX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOABH 

Xt — 7x 1/7X7 

R 

REQUEST 

TERMINAL COUNT 

RQ3 

RQ2 

RQ1 

RQO 

TC3 

TC2 

TCI 

TCO 


RQ3-0(bit7-4) : RQ3-0**, f-**;U3M)C*f|£T3. 

0 =DMAg;£&U 

1 =DMAg **0 


TC3-0(bit3-0) : DMA®£**ffi5g;S;ft,rt:^M h»»7bfc^if'5 iOfyMi 

V-h’tZt?V7$tl$. TC3-0**f- + X ;u3~0K^tEf 5 . 
1 = 7 - 5 ^ * 7 Vb« 

• U l/: 7 XX 

rxdf 7 y r^x^® 1 - 3 - 21 ) &, fm 

TOWN Sttti com b ■ o T V 1 £ * A. 


▼*1-3-21 T>A -^'jl/'XXX 


1/07 K UX 

l/'XXX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOACH 

r7TK9yi/7x7 

(Tffi) 

R 

T7 

T6 

T5 

T4 

T3 

T2 

T1 

TO 

OOADH 

r 7 rf? 9 y i/7'XX 
(±ffi) 

R 

T15 

T14 

T13 

T12 

Til 

T10 

T9 

T8 


£©i/ 7 x 7 ttHISLfcv:>. 


• U XXX h l/'IXxX 

!)XxX M/ 7' XX (*1-3-22) fi, V 7 h^xTi^DMAS^ftlifefeOR^X^T 
-r. -f**?*., y 7 F ■? X 7 *5 ^ ® R ^ X ^ tf 3 ® f t ^ a K SIS l /; t’ 7 1 § -b y ) 1 1! t , 
DMAC C * Of- -y * ;KD DMA 5***fi*) t)St. 


▼*1-3-22 iJXxxhU-XXX 


1/07 K UX 

l/'XXX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOAEH 

y 7iX )- 1/7x7 

R 

T 5E 

SRQ3 

SRQ2 

SRQ1 

SRQO 

w 

0 

0 

0 

0 


SRQ3-0(bit3-0) : y7b7x7CISDMAf*. SRQ3-0a*7**/V3-A)K*ff5. 

0 =DMA^^y -fe 7 h 

1 =DMAg^-tr 7 h 
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SI I SB fmTOWNS ®A— K'I’iT’ 

•X’XXU'i^XX 

7X^'^^(gI -3-23) DMA OfTO 5 

Z>Vi?7s7Tt. &?-■*■ %-MZftlfc'tZ tfy h £-tr y bfS t, ir^W'-F^iT 

*> <?> © dma x^^nst. 

*33, DM AC ©-by HcJUb-Ctt, v ^^Coutvx X LTJo v»T*Tfc*V» fcSIS!) 

flsi-*3s**ij&**0 *-f. 


▼S 1-3-23 7X^1/-XX? 


1/07 K UX 

P-XXX£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOAFH 

7X X 

R 

^ £ 

M3 

M2 

Ml 

MO 

W 

0 

0 

0 

0 


M3-0(bit3-0) : DMAI*flt0-7XXf'?>t|.!), M3-0**X**4'3~0K#J*-f £. 

0 = DMA1!#£-?X 7 L=5rv> 

1 =DMAg#ft^- : £^X^-r2> 


3.4 


/d/7 7/;^^ t (PIT) «, A;fc3it;fc— £©ffl»ft©Xny X^/P* *»*«** V 
XT, A7>? b-rS(Jg^iicB^5) fc, 'Opx£ 

PITtt, -£0l^rarafflT»|5a*tfl^S-B:SiI fc£*WLT, 4 

y7b?x7tt, £©«9&**jpJfflbT, XX X©^D^A*if£ 
tT9 £. t ifi-Ci* 1 1. * tz, -£©l$MMNitV</PX *f6±-r -5 - t LT, RS-232C © 
tf-V'- b ©ftHWTtt, tf- b 5?** v/-X t * 0 1 1. 
fmTOWNS T«, PIT C, 8253*0^©^ $7 x -)V*&m LX^t t. 

£©tmi, 8253©fi|Jgt-€-©iJ§©ftffl*-COV»-r, (SUittf. 

3.4.1 ^<7©llD^'C<ha* 

HH©8253Ctt, vUXyX)*^j®£3xT3o 9, fmTOWNS T 

tt, i©PIT*2fflffifflUTV>S-r. fc*?U f-y*^3, 5 ttffiSHTvsi©T, {£fflT 
§5©tt4f-^^xPT-r. ^ff^XOfflltA^XD'yXCMSS^, *I-3-24Kjg*L£ 

T. 
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H 3 S CPU iffiiOxA-l'X 


I -3-24 * T %J\s<ni±m 


^ s 

ft * 

* >f V 

8253 x 2 

f* * ^ ;b 

f- +> ^ ;b 


most 




0 

y 7 K-f v) 


1 

I/0©J®ffl 


2 

tyyK 


3 

T$J^r 


4 

;F— w— F-yx^v-y 


5 



f - * 

Ayyiyo^y 

? n 'y ? 




0 

307.2KHz 


1 

307.2KHz 


2 

307.2KHz 


3 



4 

1. 2288MHz 


5 



f- -f ;u 0 , 

1 (Dfc? 4 2*7 *? hfcj;* 


SJOa^Bjfg. 



fmTOWNS 'V'hi, 8253©»fF ; t- F©5 *>, 2, 3TTi^-F3, 

tt«-F0 <H£fl§ LTV>£-r. £©*- F©SS$Ii, RW-±H£3*i7nr»40T t £Wt6Z 
t HT& Z-&A,. 

ttz, fj f-**;p© o, 1 fitf-rf. 

PIT1, PIT2 £iIggUT7X-feX-f S t Stt, l.S^sJJLt, 

FUfflii-c# s^a,. 

f-^^wPO T*tt, A7 1 ? F 7 9 7 

(TMOUTO)*Msy F £*l£©-Cffl9 i©77/S'J ty Hit. t 

ftl9a*fM«lW'S?X^(fta)0TMOCLRC 1 £*< J:5CU<«SV». 

3.4.2 PIT®bb7.^ 

PIT C fi, &©i d&iy 5FX7 tf&v Or. 

F US>X? #*7 7 FfiKHfW) ©12$ 

=l> F P-^U'^7.^ PIT ©»ft^e-F*ffi$e 

M y &*«j*p u$>* * fij r? a^-©^©fFnr/»jLh 

ly y jA^bu'^t. ? ai 9 a^©^gj 

*e, #7 5>**©B6iB*iiMBL*-r. 
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H I SB fmTOWNS ©A— KlSxT 7 

I -3-25) C fi, A* ? n -y ? ©* ? y M#£ 

mfeLt-t. ?'{-?*'}> Zti?til6t?'y hT-r. 

Z(Dl S'J77 CKSb/c-fB^ Tl: >7 y h b7 4 1*77 D, 91 9 3£<&-& >07% £ 

Lit. 

7v*JU4te, RS-232CHffl©7K-^- hS?**!'- ?T, 8251©#lSJ£h tf-V- Y C <fc 

-yXWtMWtffci otV^t. ©A A -?i]7's M^A A©^^{i£, ^1-3-26 

C^U£1\ &Jb\ RS-232C CiLT f±, » I«5® 7*C#L^ISHtt***D *1". 


▼ H 1-3-25 h U'AA7 


i/or kua 

Ui>A:?£ 

R/W 

7 6 5 4 3 2 1 0 

0040H 

>— 

R/W 

94^ #0 

0042H 

R/W 

r^fv #i 

0044 H 

R/W 

7-r-? #2 

0050 H 

R/W 

7-rv #3 

0052 H 

R/W 

*4^ #4 

0054 H 

R/W 

//7 #5 


0~5 ©^ + ^;kd^-Y vK*-i?y HB&S5£AS. 


PIT1 


PIT2 


▼ S 1-3-26 tf-U- hS>i*U-*t=I»fc-r*a9> htt 
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fS 3 S CPUffi^fflxA'I'T. 


•=i> F □— 

3 >hn-yH/^X^(iI- 3 - 27 )tt, |&f|^e-F£if&i 93 £ 1 -£fc© 

Tf . 

f-**;l/©Jg5Ett, SCl-0©2 tTy Ft^T^****, 2fi©PITtt, I/OTFl/X^o 
TV^O-CffiEUT < rtfSV*. ft |.;l'0~2 ti I/O 7 F i^X0046HTT ^ -feX b, 
3~5BI/OT F^X0056HT7^-feX L£1\ 

RL1-0 ©t*y F a, 7 "I F{i£Sc^ft7il©S[lff33J:t/#7 77 9 F 

lfi©{£f#) ^•^vA’?>'Hi2 /nM F &©T, RC I/O TF^Xi^, i-Dz'M 

F <Db~, T S^(i*libTSE^a^S 7 . 


▼ S 1-3-27 n> F 


l/OTF'L'X. 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0046H 

3 V b D — )]/U J7x 9 

PIT1 (# 0 ~# 2 ) 

W 

SCI 

SCO 

RL1 

RLO 

M2 

Ml 

MO 

BCD 

0056 H 

n y b n— )W-J7s 9 
PIT2 (# 3 ~# 5 ) 

W 


SCl-0(bit7-6) : 5. 


I/O y 7 F'U* 

SCI 

SCO 


0046 H 
(PIT1) 

0 

0 

1 

0 

1 

0 

0 

1 

2 

0056 H 
(PIT2) 

0 

0 

1 

0 

1 

0 

3 

4 

5 


RLl-0(bit5-4) : ^^yH/'Xx^CD-KtS^^^bS, 43 XXf') — F'7-5* 9 > F 7 

- ? ffl'M F ft £ tt* -7 > ? 9 -y f-WffOflS £Ft 5 . 


RL1 

RLO 

m m 

0 

0 

io >)y^7yf 

0 

1 

TfiP'M h V — K/^>f h 

1 

0 

±XL'<4 h >J — K/^>f h 

1 

1 

h, hatt'J-K/9 4 h 


M2-0(bit3-l) 


BCD(bitO) 


; ^ -i ©iSfF^E — F* ^IbSe'I" 5>. 


M2 

Ml 

MO 

"E- F'K^ 

0 

0 

0 

: t— F 0 

0 

0 

1 

— FI 

X 

1 

0 

F 2 

X 

1 

1 

*-F 3 

1 

0 

0 

^ — F 4 

1 

0 

1 

— F 5 


- ^77 &. 

0 =/N*-f 9 '; * 9 > F (16tff) 

1 =BCD*9>F(4tfr) 
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mm fmTowns®a-k^x7 

M2-0 (■? ©Kjfi 5 ^ - F CDfgfcTi- . fmTOWNS T it, f + F **HJE 

$tl.TV^©-C, $1* £©ffi£Jg5tLI;-t. #«“F©ffiMCOV»Ttt*<fl:*0T, *#■? 
«#B§L£-r. f¥UV»IPKtf &£**£•«, 8253©v-a.r/l/^*#!iaL'r<«3V». 

BCD tfy Hi, F#5££jf5gL£t\ 0*-fey F "T-S * »J ( 2 it) * * > F *fr 

Vi, 1 £-fe >y FI - -5 t 2iHbl0iI (BCD) ■?$?> F LSf. BCD tli, 4 t> F^ffiClOJi© 
1 trC^JKU* t. BCD t V ii V 's F CJt-^T, MX* V > F v><±r 

Ksat^RT-r. 

9J 9 1-3-28) Ctt, f + ^vOtlCoVit, ;M AT? FBt©#J9& 
&©£$±/ff^©fl-K:, v#0 CoVit|JDMSSV'^X^©^4A7'? F77^7 'J 

7t 3 »fl6 (TMOCLR)***!) St. 

TMOCLR ti, ?A A77 F 7 7 ?*£ ? >J 7T SEIIC 1 **8&* *-*-**, 7 'J 7t(i, £© 
tfy F LftiHt, V 7 F >7 x7t0 CT 4*1114* 0 * -&A,. 

ttz, £ <DU *JX?(D SOUND tt, V Kffl#© ON/OFF KfcJS 3 


▼S I -3-28 SlJ U U -7^ ? 


1/07 F'U 7 

Pv>77^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0060 H 

fJDii*.®aiW'>'7 7 

W 

TM0 

CLR 

0 

0 

0 

0 

SOUND 

TM1 

MSK 

TM0 

MSK 


TMOCLR (bit7) : 7 T v# 0 © 7 -f A7 7 F 7 9 T'(TMOUTO) * 7 U 71“ -5. 

1 = TMOUTO£ 0 k?Z. (■€■ ©^TMOCLR <£• 0 K fc Lft'i® 

SOUND(bit2) : t7V F*a#fcMffllT£. 

0 =-tL7VF*aj#£0FFK-f.S 

1 F’fHTj&ONfcTS 


TMlMSK(bitl) : 7 T v# 1 ©7 4 l»7t> F C J: 5. 

1 =#JD&*fD>J 


TMOMSK(bitO) : 7T^#0©7-f AT? FC<fc5Sy9ji*&®lffllT5. 

0 =aioa*«± 

1 = #JD&AfFi5J 
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SB 3* CPUi»g©xAT7. 


1-3-29) tt, «0ii*<Wffil^5?X^©Kjettak, fMxTVYV 

U ;£ 7. 

SOUND, TM1MSK, TMOMSK tt, <OWfe#fo*Wk\sX^*-t. 

TMOUT1, TMOUTOtt, *4v#l, 0 ©7-f A7 1 ) MttBfcKttLTVs**-. £tl£© 
t> Mi, u-fiifc l©t^^A7^ 

£;h,£®t*y •; 7f •&:£$£&, ^©tBOtt. 

TMOUTO fi, ffra© i -5 C TMOCLR t*7 b C 1 £7. 

TMOUT1 l^X7#0 C*^y bfi^*§atf^ SS&WC? 

'JTStLg*. 

i ti fi, -f y 7 4 v (f- +• 0 ) tf-jeMMi-cttfF*- s © u I/O f|!l$J© 7 -f a 


▼*1-3-29 WUiA^SUvXX 


1/07 K UX 

U'Xx7 ; S 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0060 H 

«!!>&*gB7S>X7 

R 

T 5£ 

SOUND 

TM1 

MSK 

TMO 

MSK 

TM 

OUT1 

TM 

OUTO 


SOUND (bit4) 
TMlMSK(bit3) 
TM0MSK(bit2) 
TMOUTl(bitl) 


TMOUTO (bitO) 


: mo&frpmi'itx? ©sound t* y b©;Ri®£^T. 

: ffl9&*Sy»i^X7©TMlMSKtry FOtl^St. 

: SJ D &*■»]«! u X 7 ©TMOMSK f 7 h©**®*^-*-. 

: 7'M#i©7TA77 1'£ST. 

0 = *77 h4> 

1 = 7T AT? h 

TM0UT1= 1*>oTM1MSK = 1 &€>(£, CPUC*fL«l9a***>H-5. 
*7 7 b $Cffl-te y Me J: D , ^OfyMJOCftS. 

: 7T v# 0 **7T A77 Kftofcit 
0 =*77 b4> 

1 =7T A77 b 

TMOUTO = 1 i»o TMOMSK = 1 &Mf, CPUC#UH 9 &***tf«. 
TMOCLR C 1 £#< fc, lOlfyUJOCaS. 
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mi SB fmTOWNSOA-K^U 


3.5 UJ’Jl/Z'fAZn'y'? 


V T^X'fAXn v 9 (RTC)tt, %-RB tmttf}'(DW 5 Z‘gmt 6 r B#ttj Tt. £©ffi*C 

hi, D 7 )V ?4 AXn V ?<Dm&tm%(Di±m.frhC^>^TMMls£t. 

3.5.1 

9 7)1/9 4 A?u y X©f±ttl £, # I-3-30C^L t-f. 

fmTOWNS © RTC K tt, $*© FM '> 9 -X©#i® t IH U 58321B $ tlX V> £ 

t. NiCdWfiC iotA’y 77'y7’£tiX330, 7A'3EMTHtf]3 XRfflyiy 77y7^tlt 

t. 


T* 1-3-30 9 7 , Jl'XTAXP’yX©ftt* 


11 g 

ft » 

LSI 

;<y T >; /\*y ^ 

rvf 

RTC58321B 

NiCdA-yr’lEJ: t)Rltg 
7 /ujtltBt 3 y R W < v 7 7 y TTltg 

SHBB#51T> 


3.5.2 RTC ftHIKDbS'T.^ 

RTC©F*gg|5Ctt, TFi/Xi/'^X^t, S!f# < © 4 tfy h<Dir7>7&$>0 %7 . 7 KW'X 
i/^X£«, CPU*‘ft*^^^*r^-feXT'6ISC, 

ii7V7\i, mmhzttfclr 6 b (DT, 1 ?}'(D&, lOf^Offi, , 1 *£©fo 10*F©{££ 

«fM**31t?CLfc**o-C, £0£b^;b9£T. r 

tC^OSt. *©^£*1-3-31^1.1:1-. 

RTC T(±, l^t©^n? 

X/'Ul'X££j?£L'0>£T. 

i©^0S&fc*^X£©M#£, 0I-3-3 CwL3eT. D-Td^B, l#©uX'X£fc3I 
l|gLTV»£-r**, l»0ffi0»9±**9**, #, B$, 0, m, B, ^PO^X* «:**£»» 
tuti5*9St. RTC (i, j2®C(Si;-C#i /'X'X£©^£*#^**/>:*C, l$>©£n 
>y X ©#££*!£ tt, CPU *> £ V' 5? X X £* § &<*■ £fr 5 i t hi? t * HA,. 

RTC hi, 1#©XD y^C^btt, 0 1-3-4© ± -5 * t*$>H #5§-£aU.TV> & T. RTC u 
X'XXK^gjA^fr? t §{±, t £®*'*fc±-C#§a^£M^US-r. 

3: ft, tKggE&ofth %hchi, #£j&&*^fcM&UT??ig#§&&£ : fT 

$&g**fc9 t-t. 
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m3m cpinffl5?©xA'fx 


Stfl #Ofu 

b'b*.y F ffliU£, r 29#j Zmfe-T Ztzfrhz, r 9j bf 

-5 t, l§'0fiB r Oj r 2 j RTC © 

r 20j 

B#$gS^;b^T#©Tfe©fi£ 0 Ct & fc <a-? tz&frT&tltf OSHlftK: ii -I <D £ 5 
d 5 #v^), h £. D 3CP1S(2& 9 £-ttA/. 


▼ 9t 1-3-31 RTCrt^cDx-^U-^ArS’-JgSi 


F*3 SI? 

7K 

f-y hg$ 


tt 

it # 


d 3 

d 2 

D, 

Do 

d 3 

d 2 

D, 

Do 

Sl(#) 

0 

0 

0 

0 

0 

* 

* 

* 

* 

0 — 9 


sioaofM 

1 

0 

0 

0 

1 


* 

* 

* 

0 — 5 

Mll(^) 

2 

0 

0 

1 

0 

* 

* 

* 

* 

0 — 9 

MHO (10#) 

3 

0 

0 

1 

1 


* 

* 

* 

0 — 5 

H1(B#) 

4 

0 

1 

0 

0 

* 

* 

* 

* 

0 — 9 

H10Q0B#) 

5 

0 

1 

0 

1 

* 1 

* 

* 

* 

0 — 1 

/ 

0 — 2 

D 2 = 1 (CTPM, D 2 = 0 TAM, D 3 = 
lKT24HfHi#, D 3 = 0 T12HfFBf, 
D 3 = 1 £■ WRITE f 3 t D 2 © t* "j F 
filCpggHT y -fe -y F $ n#C 0 b 1£ 

S. 

W(W) 

6 

0 

1 

1 

0 


* 

* 

* 

0 — 6 


D1(0) 

7 

0 

1 

1 

1 

* 

* 

* 

* 

0-9 

DIO(IOB) 

8 

1 

0 

0 

0 

* 2 

* 2 

* 

* 

0-3 

DlOftj© D 3 1 D 2 fcf y 

M01(H) 

9 

1 

0 

0 

1 

* 

* 

* 

* 

0-9 

9 h 




MOlO(lOfl) 

A 

1 

0 

1 

0 




* 

0 — 1 

B 

d 3 

d 2 

£• 4 T 
SBfcSBS 

Yim 

B 

1 

0 

1 

1 

* 

* 

* 

* 

0 — 9 


0 

0 

0 

Y10(10¥) 

C 

1 

1 

0 

0 

* 

* 

* 

* 

0-9 

0p Si B 

0 

1 

3 

=f m 

1 

0 

2 












f- m 

1 

1 

1 


D 

1 

1 

0 

1 






1/2 I5 #J %m'& 5 b BUSYUOSgS- 

y -fe-y bt6tzib<D-bu? F, TFV 
X'y^X^E;03-F%7yfU 

WRITER 1 E7 £ E y -b -y F ***>*> 

5. 


E 

s 

F 

1 

1 

1 

0 

/ 

1 






S^ff-^-S-#-5X:to©-triy7 F, 7F 
u A 1/ iX x ^ C £ © n — F S-7 -y f- L 
READ SICtSt, Do~D 3 SC*¥ 


;i) -r-^AftOSimWCEt'-y F&U READSfT? fc 0 WRITER 5 t t*>y F *?* 

^©TKHttsft&iA 

• *‘®©t:-y F fil2H/24H-fety7 Fffl, » ! ®0fy F Wf#£p©-te 1/ ? Ffflt'-y F, £©3 t*-y FKTF> 
X fc READ/WRITE*? njfg. 

• 7 F i^XAAttDo~D 2 i^'*X7 T VCff-f-^AtiTADDRESS • WRITES-AFlS fc 7 
cr Fi-'XfffS*^ yfSES. 
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mi SB fmTOWNS fflA— K^ xT 7 


▼ 01 - 3-3 srmm 



fpnmzm±fi s ')A s %£tzt, ±&<nmB<nt'<Tizii!iS.tz,-sffim.vt>&. 

▼ 01-3-4 RTCWt'v— (g-§- 





3.5.3 P^CDilJR 

RTCCtt, H^CttJ&TSS i5C, 4^Cia, 2 E29B 4«figi*ffl»$ivrv» 
St-. H*p*5*©fl»rtt, o~3 0 fc*©ffii& 

0©lO©ffi:©W'5?X^©D2, D 3 ( £ *l £ © tf y h figvsT^S) 
tMgjEL-S-r. uOMCiD, 0»^7C#Ct>*ttC»iSbTv»S'f. 

feSt/TC^ r ¥$cj SHfc/BrSfcStt, ^©JH^O©^&*H*P*0'C. 00£Jg5£L 

St\ 0!*.tf, HB1992^, 1996^ 4 , tc# r 0§fflj 

flj^3 tl£%9 £t\ tztzL, 400 

%-tZ 3 0 K O T &, 
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m3m cpu isesfflTVWT. 


3.5.4 RTC (D\s*J7&(D&fi 

CPU h RTC ©F*ggl3 V S?X 9 £7 7 -fe Xt £ t § C tt, RTC r- 7 '7'X 7 (* I -3-32) 

fc, RTC3vVFl/^X7(*I-3-33)&«ySb*-f. 

£-f, RTC UXrV^F , gg|5^^X^©T K^X (#-§•) <7 

C£©ftgRl''> ? X7£77-feXL3:-f. cOtl, RTC nvy Fl/^X^T, U-F/xTh 


▼S 1-3-32 RTC7-7l"'XX7 


1/07 KUX 

UvX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0070 H 

RTC7— 7 1'X'X 7 

R 

READY 

7 5£ 

D3 

D2 

D1 

DO 

W 

0 

0 

0 

0 


READY (bit7) : RTCA^JOHff^ffoTV^ t |c:®fy h*50 C&3. 

B#S!)©MSftt 1 PJ>Z'tKf?htl, £©H(iK»43<Vs) ttRTC'xCSg*# g (4 

RTC^$?X^©a*«SttREADY*Jl-e*)Sifc*fllBUTi»?)244/is 
jyF*3efT'5*il***«. 244//sJX^C*l7L*V^^(i, SSREADYiU 

D3-0(bit3-0) : RTC^UT© 1^7X7#^, H#33jr-7 £-tr y ET5. (WriteB#) 

RTC*>£B#2iiJ7-7*K*tiJ7. (ReadB#) 


▼i§ 1-3-33 RTCav> KUyX^ 


1/07 FUX 

UvX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0080 H 

RTCxvy Kixi?x7 

W 

CHIP 

SELECT 

0 

0 

0 

0 

READ 

WRITE 

ADRS 

WRITE 


CHIP SELECT (bit7) : RTC©P'7X7©§g#S§:i3J:0 t W''7X71H>-£JB$7-5 i: ICIi, £© 

tfybSICtS. iOfybSOKtSt, |©3?> Ktt&JJ&fc:**. 

READ(bit2) : ADRS WRITECTfg®S;fX'tX:>-5RTCl'7X7J: 9 7-7 

£©Py h£ 1 CUT7-7fcR*&*,Stf£©try h£0 izb Eirz t. 

WRITE(bitl) : ADRS WRITEC-tffigSflT H5RTCi'7X7 K7-7 

:ce?hsiKU, Bt>* oc&Eti tcio adrs writer - cjg 

/E: c? tlX Vi -i» RTCu 7X7^7 — 7 ‘ttW £ jACp. 


ADRS WRITE(bitO) : RTC©x7X 7 ©Jf^S-ff -5 . ;©fy l-S 1 ClrfftfO Ci Fti t 
c±0, £>£a>D£>7— X iiiititviS 4'7x7#^© 
RTC 1/ X X X *5 *g£ $ tl Z> . 
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HI SB fmTOWNS ©A— K'XiT’ 

h*. 0 i-3-5c#pt-r. 

JSTFC, 7 7-trX-f £^JIK£, 7D-f-t-M;ifiot|iB|Lit. 

©RTC RTC 7— 7l/7X7©t*>y T TTSS^&tlX i®t'y MUtli 

*Uf, RTC liT^-feXtl 
(DRTC 3-ry F 1^7X7 K80H**8&*£-f. 

©RTC RTC©ft«V'7X7©#^(7 F 1/X) 

RTC 37> Fl/7X7K81H(ADRS WRITE) &H § jiA<&- (RTC Kl/XR^^O 

IS®, MtfT80H £*§&<&■ £7. 

©RTC F3®0i/7X7£77-teXL£7. 

RTC©rt®i'7X7©7-7*R*tB7i:SM:, RTC 3 v 7 F l/7X 7 C84H&#8&*, 
2 t 'f X n #jy._h|#o T £ RTC 7— 71/7X7 ?ric^Hj C £ 7. HC, RTC^vxK 
1/7X7 COOH # && £ 7. 

RTC ©ftg|5i/7x 7 C7-7 £# §iitf t Stt, RTC 7-7 1/ 7X7 C, RjgLfcHB* 
RTC nvy F 1/ 7X 7 C82H 2 7^n»£Lt^Ti>6, RTC 3 

vy Fi/7X7C80H£#§&&£7. 

©Wk(D RTC |*!g|3© 1/7X7 ^77-feXtl> *§£• I±®~®©®3 DISC, HT T&tlti 

RTC 3-^y Fi/7X7Kl00H**Sa*£7. 

▼0 1-3-5 RTC 1/7X7 ©fit#-*# 
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H3* CPU igeSfflT'A-YT. 


3.5.5 »SIh18SC!)U1z^S 

RTCra»©V'^X^© 13 ( 0 DH)#K#*a**fi : '5 fl-JHIlBW* 

■J-fey hStLTOCfeifDS'r. LfctfoT, *©£, f&lfMIfltt, RTC 4 #18 C* 4 


3.B ^<Dflfe0 CPU £<£01/^7^ 


CcDljJTtt, CPUjffi$CKiit3ft/tV>.5, . Z.flh<D 

agCKlW-SftfcfeO-PI-. 

• u-fe'y 

y-fey mai^x^c* 1 - 3 - 34 ) a, y^n^mifctiK, ^©iics^t- *>©-<? 
•r. '>xtav 7 b«>x7©je»ii[ac#jiRbT, iea&«f©«yacEiRs-tt4©cffifflt*-r. 
$ftOilfi;AR, *fctty-fey hX4 yf-fcJfLT^XT^y-fey bfcbfcfcSfc: 


I -3-34 U -tz-y FUEUi^XX 


1/07 F'UX 

Ui>X7:g 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0020H 

y -tr 7 FgH>XX7 

R 

'F S 

SHUT 

DOWN 

SOFT 


SHUTDOWN (bitl) : > 7 7 F X? XCPUC i. 4 Sfttfeffl) K i 6 y -fc 7 F i>m± L fc C fc * 
^rc-f. £ © t* 7 Hi'j-F-fSifcCJ: D^7C#ft5, 

1 =>7 7 F X7 > y -fe 7 F 


SOFT (bitO) : y7F^x7CJ:5!)-l:7F45a±L.fe;t*St. ioe^UJ'J-F 

•f ££fcC<k y*7K:;Sft.S. 

i = y 7 f y x 7 v -t 7 f 

'>77 f > y -tr 7 F, v 7 f y x r y -tr 7 f 1 1 ecpu t ndpe©* y -tr 7 f ***>*»«. 
/N° 7 -^->y-tT 7 F is J: t>’>XrA y -tr 7 F^(iv^f ! ix©7 7 Xfe 0C&5. 
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IS I SB fmTOWNS®A— 


• 77 F U-tT'y h NMI^^Pt^ F, 77 

yyfH'VK NMI^777°nr 7 F, 7 7 Flt®©JfPi-'7X7 (S 1-3-35)0 RST {i, 
77 F y-try £©t*y b^lK-TSt.CPU fc|&{i$?Jt7 ,> nT?y^(NDP) 

yF^tlinF. ^Of£, 'J -fey F 7-T7X/pT^£*l£fctf>, M»fT£K7*£>E, RST tr 
7 F£-fey HfcfB HALT t^HrT CPU 

WRPROT tt, 7^e y © NMI ^7 7 t-TVpof'Ts^x -f F /of 7 F 3 fc #C, 1 
Cl" & try F -Ci~. 


▼Si 1-3-35 7 7 h y -tz y h , NMF-<777ax7 F, 77 Fl!;J£itiWU'7A7 


1/07 KUA 

U-7X7 ; S 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0020H 

7 7 F D-try F, NMI^.7 7 
7°n r 7 F , 7 7 F MMfflffl 

W 

WR 

PROT 

POW 

OFF 

0 

0 

0 

0 

0 

RST 


WRPROT (bit7) : NMI^y^iSf&iflStiTv^^^yrK^XiryT hXnry 

•5. 

-fey hfc'itfv'XrAy-tzy FittOi;*otvi5. 
0=NMI^^77T F'f*— 7VP 
1 = NMI^7 7 7-f F7°ar 7 F 

POWOFF (bit6) : V 7 F 7x7X*ii70FFir7a. 

1 =*igOFF 

RST(bitO) : y7H'i7C±D, CPUfcNDPC y -fe y F 

1=77 F 7 x 7 V -t y F ON 

DMAfraSTC D -b y F 
H'yFt, 0 77T FTS^t. 

•/-try FTSUCtt, WuCPIC®gi| 0 &fr*m±LXlS #, ') -tr y F&fc*f-*jCHALTffe*£§g 
fx7 •Sit. 


•iSWLv75- 

■«®®JfflI^7X 7 (S 1-3-36) tt, 7 7 F 7 x 7 "CHilS £• 4" 7Ct5 fc#>©l/7X 7T'7. 
tIS4-7ia/A'tltt, POWOFF fy F K 1 £##&&£-<}-. 


▼ » 1-3-36 SS©J®U-7X7 


1/07 K UX 

Ui>X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0022 H 

UiUftJP I-' 7X7 

W 

0 

POW 

OFF 

0 

0 

0 

0 

0 

0 


POWOFF (bit6) : 7 7 F 7 x 77*1 ^OFFc-f £. 

1 = fl*OFF 
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It 3 * CPU fi«t©7A-f'X 


• cpu 

cpu srso w 5? x * m i -3-37) «, v^yctii; cpu omm u x v > t f . 

CUT, MACHINE-ID HDa- F, CPU-ID (± CPU (DMSZmt 

3 tf y h © a — F tt . 

fmTOWNS OS^iiOfl^KSfcot tt, 7°n ^9 A ID7-3 ** 0 T&Z Z t 

ID15-9*iO, ID8 *U T* £ C fc£f|^3=1-. £ # c ID15-8 fc, FMR 

©#&e 4oTv»i®?, Mx fcl6***f§ e.nsik***93s1-. 


▼R 1-3-37 CPU&gljUS?X9 


1/07 K UX 

u-^xy^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030H 

cpua®ii/$;x* 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031 H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


machine-id : Tie© t> mujsc * >) . 

(bit 15-3) 


m m 

1 D 1 5 

ID14 

1 D 1 3 

1 D 1 2 

ID1 1 

1 D 1 0 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 

T' & 

1 

1 

1 

1 

1 

FMR-50S 


1 

1 

1 

0 

1 

FMR-70 

T' 5* 

1 

1 

1 

1 

0 

fmTOWNS 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 


fmTOWNS©MACHINE-ID| 2, ID15-8£ffifflU ID7-3*?0 <Dk 

CPU-ID (bit2-0) : ^fflCPU©asi)^^-r. TiBOlUy Mft$CJ:9»»J& fr$. 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

8 0 2 8 6 

0 

0 

1 

8 0 3 8 6 

0 

1 

0 


0 

1 

1 


1 

0 

0 


1 

0 

1 


1 

1 

0 


1 

1 

1 
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It IBB fmTOWNS ©A— R9i7 


%'>') T)\, ROM 

S/ y T;v ROM £©'> y 7 A- ROM 

X X (3ft I -3-38) (i, ®#3A^-CSc^-tbt®Jffl]^ ; fTV^ Sc&fcti l/T IDDATA fc*y E 1 t*7 

h 1*o r - * iflft 0 tU* * 1\ 


▼S 1-3-38 ->'J 


1/07 Kl'X 

Di>XX£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0032H 

5/ D r^ROM 

R 

ID 

ID 

CLK 

* $ 

ID 

DATA 

W 

RESET 

CS 

ID 

0 

0 

0 

0 

0 


ID RESET (bit7) : 7vf7.v7 biST7f -f ^T, X n y 7t7 1 0 fc §, Z.<D t*-y I- * 0 - 1 
- 0 C^bS-tt* t 7 ') 7 ;TROMrt©r Ki/X#* 0 C t> t* 3. 

ID CLK (bit6) : V V 7 ;TROMffl 7 n v 7 . 7 v~7*.\s 7 Y #*7 7f 4 XT, ID RESET#* 

o <d t § c try h & o #>e> i cts t, y r^ROMor k r-x#* i 

tr. 


CS ID(bit5) : $/y 7 /RROMOXyX-trv-X K 

0 = 7 77 4 X 

1 = T 77 7f-l X 

ID DATA(bitO) : i/') r-'VROMrtOT K V'XT^Sitfci' D 7^7-7. 
256 1* y EO'>y T^ROMCIJ, T4T® 7 4 -7 y h ~C7—7A i 9^tlX</>i. 


7-77^-77 E 

255 252 251 

0 0 0 0 FUJITSU 


71 56 



7<7)F*9# 


7 KDX 

255-252 

7 KUX 

251-72 


7 KDX 

7 1-5 6 

7 KUX 

5 5-2 0 

7 KDX 

19-0 


: 16itl«rOH@5£ 

: 

7 Kl'X 2 5 1~2 2 4 (4, FUJITSU (46H, 55H, 4AH, 49H, 54 
H, 53H, 55H)i*A£. 

7 KVX 2 2 3 — 7 2 14, -f^TFH. 

: ««#■§■ 16® 4 tff (fmTOWNSI40101H@$.) 

: 7 y r;vNo. I6ii9tfj (*$£$ 0 — 9, A— ) 

: i6it5fii oooooh ii$ (mm i 9frtir\>z>z.tzmt.) 
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H3* cpu £8?®tvw7 


1-3-39) «, r -i X/V'f <DM&&<Dm&-&Lb, DMA® 
m^t<D **') ©asi©i£$ ^frv ^ f . 


▼S? 1-3-39 yXrAX7-?7UyX^ 


1/07 KU7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0400 H 


R 

7 5E 

(Sfig 


fi?l£g(bito) : t>»«afciS#p<feeo¥!||JrS’ff5. 

O=0jeWiP»S) 


1/07 K U7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0404 H 

s/xr A7r-n 1/^'xX 

R 

MAIN 

MEM 

7 £ 

W 

0 

0 

0 

0 

0 

0 

0 


MAIN MEM (bit7) : 7 -f V 7 'J ;&>VRAMa>£g#; L £ 7. 

'J-feyFR?, 77 7-f y 7 VRAM 

0 =VRAM 

1 = 7^f y^t'J 


^ 1-3-40) tt, 7 KPA F8000H~FFFFFH £ RAM/ROM ©© 

■f ^Cte 0 ftV 6 fr<DMtR t , RAM Ct5 *»SHt • RAM Etl. ^©SiRS-fr ^ £ 7. 


▼S 1-3-40 7^'J^J‘JSlX.U^X^ 


1/07 KU7 

Ui> 7.7:g 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0480H 

7* !JtfJ9g|*.l/'7X7 

R 

7 s 

RAM 

nm 

ROM 

W 

0 

0 

0 

0 

0 

0 


RAM (bit 1) : 000F8000H—000FFFFFH £ RAM (32KB) tliit, ROM (32KB) K 7 5 A 1 

ZMtRtZ. 

0 = 7- E ROM 

1 =RAM 

S¥»ROM(bitO) : RAMK7?.*^»-7WRAMc7-5*^iSIR7.5. 

0 =RAM 

1 =S* • RAM 
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fglSB fmTOWNS fflA— 

S£#W^X7(Jt 1-3-41) «, S¥#ROM 


▼« 1-3-41 S?*UvX^ 


1/07 F* UX 

U'XX^€ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0484 H 

#«ROM 

R 


DBK3 

DBK2 

DBK1 

DBKO 

W 

0 

0 

0 

0 


32KBT16^- X 7 (512KB) ROM y d fc^-Cg-5. 


/\ # >^ 

DBK3 

DBK2 

DBK1 

DBKO 

o 

S?#ROM/-?xy 0 

0 

0 

0 

0 

/*yy i 

SWROMax? i 

0 

0 

0 

1 

/*y? 2 

gs#ROM/N*y? 2 

0 

0 

1 

0 

/\*yy 3 

SWROMAX? 3 

0 

0 

1 

1 

l 5 

STROMA xy 1 5 

1 

1 

1 

1 


X^';*-KXr-^X(*I-3-42)«, ^t'J*-K(ROM*-KXny F 0)©ffi#^L 

?&£>%, m$E<D f> - K ©W$S tt CD-0-1 tilt # £ -f **, Sc # Jf 5 ^ C 

ot^TL, CHANGE i CHANGE &, S#iLlfft 1 E-fe y F £ 

ft, #^©**Xf-^X^K^ttJLX:E^:C 0 l> TZit&t. 

£ tz, ^ 7 y 7’ffl©'’''’ 7 f 'J ©M tt, ISRtSflK, 

RED y X 7 y T^FtE^y X7 y X°2 titzr-7 ft&v>) 

YELLOW »o**^*v»(saisB-r) 

lAl*ft*>©tfy F**l C&ofcfc t ti, ttffcfcg!£-£-*T, 
*‘©»jC3&*£'5K*9*'r. tfiJxJf, YELLOW ©*£■, ftfflgg&DiKefi, ^yX/y/t© 
r-7f±r Y XX^FCL-XltL’KiVitlLtUy £-’?’, XitCn-F Ltljc^ 
iftg t*^<D V 7 F 7 x 7 ±©^fS* 5 ^ ilT-T. 

X^'J^-F'^Ox-'f 1/DrX Mi, WP -CSS^S £ £©t*yF**0&£ 

tf, *sa*a*TOr-r. 
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m 3* CPU 


▼3? 1-3-42 X"EU*- FX^-^X 


1/07 K UX 

U'XXX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

048AH 


R 

CHA 

NGE 

T'% 

RED 

YELL 

OW 

(RDY) 

CD-0 

CD-I 

WP 


CHANGE (bit7) : 7 ^ >) *- F (ROM*- Yt£¥)(D%L%m^&fifrMzZ. b 
V-V'tZCkl'Zi. V 0CS5. 

1 =$§^L*>m»*Lfc 


RED, YELLOW 
(bit5, 4) 


CD-0, 1 (bit2, 1) 


WP(bitO) 
(RDY) (bit3) 


: ;*y 7 7 yXmW.toBM^X. 

REDii/N '7 7 7 v ■ 7 W.m<D$m&T § 4 W b 

YELLOW «/\* y 77 V X®i2;g| £^1\ 
i 




CD-I 

CD-0 

■U& 

TxS Bb 

0 

0 

# — F £> D 

0 

1 

^£JfA 

1 

0 

^5S£BA 

1 

1 

5& — F* L 


: 7^'M-Ki-y h©tsa**±Sit. 

0 =#sa^nrtg 

1 

(EEPROM L TEEPROMriJ* § iAAFTtg 

0 

1 = *§&*Rlltg) 


•K3iNMi Mkff>ys*s*9 

»»AfX*&0NMI bzttfcir z> is i? 7 7 t LX hi, NMI 1-3-43) t, 

NMI Xf-^XR'^X^g 1-3-44) **£> 9 £-f. 

NMI v X X y SX x X tt, JaSS^'X^ <b (D NMI £"7 X X (M^) 1" & <D Stlt?. 

;©P^X7® BNMI **0 <Dt #, NMItfvXX3*l£1\ NMIfYXXt 

§4^i99&&)i;:vxx£:fr>it£ t^-5, cossif-ttii©s^-rs t a^a-Yxx 

U *&£©*£ t I 0 W *— XVWSttfl’fcJ’-SJC'f £ fcv>? Zt xt. 

NMI X T - X X u y'X X fct, NMI 0ftj£X\ y F 7 *5, J^s'X />> £ © NMI if 9 
5fc*©y^XXTl\ COR^X^OBNMI tt, J£5 R/n*X*>£ NMI *Sf§£Lfc: t § C 1 C 
4 9, K®bTV»4v»fc§EttfcC0 *«■&£*•. 
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m I SI? fmTOWNS ®A— R5i7 


▼R I -3-43 NMIVXXUvX? 


1/07 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05C0H 

NMIvXXl/^X? 

R 

^ 5E 

BNMI 

7 5£ 

W 

0 

0 

0 

0 

0 

0 

0 


BNMI (bit3) : ffi3S/\'XNMIvX7£Srr. 

0 = vX7 

1 = 4*-X/V 


▼S 1-3-44 NMlXx-^XU'XXX 


1/07 KUX 

U-XX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05C2H 


R 

'f 5E 

BNMI 

'F S£ 


BNMI (bit3) : &3S/\*XNMI£;p-f. 

0 = *L 

1 = £>9 


• TVRAM*#iA&U'XX:9 

TVRAM 1-3-45) ii, r*X h 

h:5fr% MD -C^L£7. 


▼S 1-3-45 TVRAM*#)A&Uv>XX 


1/07 K UX 

Ui>x^€ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05C8H 

TVRAM# g a*. 1/ -X X 7 

R 

MD 

7F 5t 


MD(bit7) : f *X t-VRAM©#^^. 

y — F tSitCiO 0C45. 

0 = rAX hVRAM©#g&&£fr;b:&A i o;fc 

1 =f + X l'VRAMffl*§iA*.^ffo* 


• VSYNCSlJfJiX*.JlH^ 

VSYNCS09&&11CHX U 7l^XX(SH-3-46)«, VSYNC*9&***S8£LfckS, #J 
9 jA^|*Ay F 7 T* VSYNC SO 9 jtS-fc S fc«>©^ 5 - ^ 5>X X Tt. 

#ct*7 h r 0 £-£A#s d fCS^P^^fr 
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msm cpu fi«s©xA'i'x 


▼S 1-3-46 VSYNC*IJ i> iA&HH 


1/07 K FT 

Fi>X:?:g 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05CAH 

VSYNC 
ffl D 

W 

WRITE -+ * v r 


b-fSClfcKJ: y, VSYNC#Jt)jA*JjgH^^ y r-T-5. 


• FIRQ Ui>X5- 

FIRQ ^ $7 X $7 m I -3-47) © tf y h 7 tt, 74 h ^ ^fRl D 77/tLt 

0 tttf, fmTOWNS TIZ9A h bTV^^CDT, f C 0 ft. 


▼S 1-3-47 FIRQU'^X? 


1/07 F FT 

FvX7^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

oooc 

FF84H 

FIRQ t/ $7x7 

R 

0 

'F £ 


bit7 : 94 

fmTOWNST'B, IFtK— t UTV^v^©T*#K 0 . 


St^CG7$7 4zXl^$7x/7(*I-3-48m, 1?CG(^ t777^i4^-7)Ol?7ty 
h £ !) - F/9-4 


▼Si 1-3-48 m^CGT'^-izy.Ui^y,^ 


1/07 K FX 

Fi>X.y:g 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF94H 

U^CG 

77-tXi/$7x7 

R 

L2CG 

t % 

W 

KC15 

KC14 

KC13 

KC12 

KC11 

KC10 

KC9 

KC8 

OOOC 

FF95H 

W 

KC7 

KC6 

KC5 

KC4 

KC3 

KC2 

KC1 

KCO 

OOOC 

FF96H 

R/W 

D15 

D14 

D13 

D12 

Dll 

DIO 

D9 

D8 

OOOC 

FF97H 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


L2CG(bit7) : tg 2 £©tTy H4#K 1 (M 2 AmM^CGW 

&a-r. 

KC15-0 : Ty-tXtZm^tDy-F&JISz-FTiBfc-f?,. 

D15-0 : il^CG© y — F/9A h f— 7. 7^ 7 b7-7liROWx + t7t'J- 

Fly A hTi, FF97#ift©7 7-feXC ±0 TROW 7 FwxW >7 y 7 
7 h § iT2>. 

FF95#ift©7 7-feXCJ:oTR0W7 Kwxi?7 y 7Ztl6. 
Sg*ffi1-ri:CROMfflTffi4 tTy hSftS. 
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HISS fmTOWNS©A-K9i7 


•7i r-pimi'p** 

77'-®j m is 'j x * (St I -3-49) tt, 7lf- * ON/OFF ■*-*£» 


▼jt 1-3-49 71 


i/or kux 

L'-xxr^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

oooc 

FF98H 

Xif-®iaiW'Xxr 

R/W 

READ -> ON 

WRITE-OFF 


<r©uS?xr£!J-F-f afcONC&O, 7-f hfStOFFK^S. 


•il^VRAM Uv>X;9 

$t^ VRAM F'^X^(S 1-3-50) tt, VRAM t ANKCG © if*, A, £7 x -fe xt S*» 


▼Si 1-3-50 jH^VRAMU^X* 


i/or kux 

u-xxr£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF99H 

gt^VRAM 

W 

0 

0 

0 

0 

0 

0 

0 

ANKCG 


ANKCG (bitO) : M^VRAMfcANKCGCf-fee.'S-T^-lrX-ra^S-JiS-rS. 

0 = M¥VRAM£iSiR-f2> 

1 =ANKCG£3ItR-f -5 


mwsstmws** 

USStWux'xr (SU- 3-51 )©t‘y Mi, fcocsm. 


▼SI-3-51 


1/0 r k ux 

U'-xxr^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FFAOH 

itsiftwi^xr 

R 

ESTART 

(0) 

* £ 


ESTART (bit7) : UlSgli, #C 0 5 . 
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£©#Ttt, fmTOWNS 
e-ov>T®?l£lxST. 

SttWCtt, B®©ffil, VRAM©f|^#§, F, xT^-T K r a ^©tti 

XTowR*£©tfcjjj&<&Cov>T® S T. 


4 . 1 HS^tfOTOI 


fmTOWNS C tt«*i;fcH®*3F«fl&&*fc 9 , Mi®, $ S £* S &Bffl 

*jSj&*nrtET-t. t OTtt, 18 ®g©Bffi*-F*s *9 ST. TO 

tX^n-;i/, tS??' fX, X— '\°— --f VzK— X\ XTx'f F & fc**MSOTT'§ &T> £?■$ T>ti, 

Bffi^- FCS D ST. £©®f-Ctt, B®^K©8®£8?i&LST. 

t±, 


4 . 1.1 ®Bi^-K<ai^#lfiB 

Si I-4-lfi, B®S^$tt£Bffi ; e- F;'tElllfc{)©tt. 


•B®^— F 

**lft&B®*- F**1S«H* 9 ST. 

{EtOB®^- F CT -5 C «, #a© l^TXX ©Kjetf&gTT. I¥b < tt r 4 .7.3 CRTC 
©l/'^X^ tZfDWt’M.WiA $#IL 
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fgiBB fmtowns fflA— K7 i7 


▼it 1-4-1 iii®"E-K-K 


m a 

*-K 
§ # 

15$®® 

^7Jv®S 

(W#i£?-fe;u 
1 MX) 

nm <d 

iri n 

/\’U7 h 


JU 

CRT 7K¥ 

ft ft ft 

xXx-f h 

x - /< - 
T>tf-X 

£ T * 

rv*TX 

1 

640X400 

640X400 

640X400 
y>A 'sfu-Z 
(FMR-50SJS!) 

16fe 

16/ 

4096fe 

2® 

& L 

24.37KH Z 
7'x/-x* + y 



{gffl^RT 

2 


640X200 

640X200 
S>A yy u-X 
{2 mm**) 









3 

1024X512 

640X480 

«1:1) 

640X480 

yy^yfu-z 




R ft 
(ftmiRff) 

31.47KH Z 

7y/-x**y 




4 


640X400 

640X400 
/ W>? u-x 





24.37KH Z 

7>X-X**y 




5 

256X512 

256X256 

256X256 

yy^yyv-x 

32768fe 




31.47KH Z 

7>/-X*+> 

1£ffiRT 



6 


256X256 

256X256 

yy* ( yfv-z 





24.37KH Z 

7>/-x**y 




7 


256X240 

230X216 
A'yf I'-X 





15.73KH Z 
*-'<-X* * > 


tefflRT 


8 


256X240 

230X216 
A yyy-x 









9 

512X256 

360X240 

324X216 
A yw-* 




3$ ® 
(ftfflIS) 





10 


320X240 

320X240 
T >?u-x 





31.47KH Z 

7>/-X*t> 




11 


320X240 

288x216 

yy^yyy-y. 





15.73KH Z 
*-'t—X4f* > 




12 

1024X512 

640X480 

«itl:l) 

640 x 480 
y yjyyu-z 

256fe 

256/ 

16777?fe 

1® 

r n 

31.47KH Z 

7>/-X**> 




13 


640X400 

640X400 
y yA yyy-7. 





24.37KH Z 

7>/-X**y 




14 


720X480 

648X432 
A yyy-y. 





15.73KH Z 

*-a*-X*7> 




15 

512X512 

320X480 

(mmit 2:1) 

320X480 

yy^yyy-x 

32768fe 

&L 



31.47KH Z 

7>/-X*+y 


I 


16 


320X480 

(««Jt2:l) 

288X432 
Ayy u-x 





15.73KH Z 


tempi 

ftfflRT 

17 


512X480 

512X480 

yyA yyv-z 





31.47KH Z 

7VX-X*+7 




18 


512X480 

512X432 
A yyy--y 





15.73KH Z 
+ t V 





•IS:®®® £ SiK®® 

fmTOWN S T (4 1 * v jS®^:^££gfflLTi/:>£7. t:>y BHIit — 

^ y (VRAM) Clglftf & b<DTi-. c: -3 

TV>£1\ 

fit, HBofttt lt, •fSj®B®fc*^B®©2i§ii^vN-K>? i rT*-y-*°- h $nr 
V>£1\ VRAM fcil:^?j'/*U'CV^-2)©* s ig^BffiT', £©4SfflBH©f5B# : ‘‘?>T -f XTV'f =K 
D iii ^tkB® t VHi| f . {SiSB® t^^B®©M^Slil I -4-1© J: 

•5 c* y £7. 

>/-X4rt 7©^o-(i, ^^Bffl©7^T©|@H^T -f xTV'f 7* s , 7 — 
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— x + x x ©*#-£-&, ti£-£/v(El 1-4-2). 

3S^HffiCffe:S£ftTVi5'(gjfflMffi©®!B£‘f£]iE'f £ t, HIIJ^'X X n — ;i/ b £ “f. fm 

TOWNS T'ttR^X ^ n-;KD^C, ^®x^n-;K^)^nTilT't. $fc, 2&<ZME3BH 
c: fc i> T § £ i". 


▼0 l-4-l K 3 ©ifr£) 



1024 1* ? -fe ^ 


fS&Wifri 



■fw xri/'fffl 


tolWipg 


▼01-4-2 


fiCHiSufi! 
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M I SB fmTOWNS ®A— K7i7 

BMC^^RjiE&fefNi, £1“. 

0!*.tf, 32768fe©*-Ftt, g«a©*WK*LTV»S-r. tit, t, 

16fe^-FT[4 4096fec(3l6fe, 256fre-FtN;i 1677 256 £ ®T, $&$> 

&fe©H£SliI1- Sit HfC St?. 

•xx^t f 

X/7-f Mi, B®±T'\°7 — 7£BnlC]|j*>1‘fc&C{£;foti3: 1". 
a#0Bffi©¥«[KfiiaT*^3tL, Jt^T Fwx§fi5 flftfT, 1fft©Bffl7 , -7*# 
S*JtSik*UC, HH5C t*iT#Sf. 

**1024fi®XX7^ F©#t°74z;Wi&32768fel:7WfeW 

vznt-r. 

•X-/\°— X 

Z—sf—'f 7Ft$t*r:tffi^©BIi©¥®RSX >\Z3- — 7M M%Mt2X^: 

&tZb<DT?. X— /•?— 4 Vstf— X^ff-5 Cfi, ^7°^3 y©t*74-*- F* J i&H"C1\ 

• fxTl-xv^'fX 

^er^fi^-^T'X'^^T-^CgpPfC^t, VRAM C^Dlitfi tiifSSt. fF 
X 4" X* £fr 5 C f£, r 4" * — F TF'&lfTT'. 

• FMR-505iH©B®iS^ 

fmTOWNS tt, FMR-50 fl§©77 F 7 x7**ttfl|nia* J: 5 CKfhtfSiftTV**’*-. 
BBSStRCoiaT fc, FMR-50 bfi-fr\ii±., 5 fc©©^'— F7 i7±®I^ 

* s £tlTV>£-f. 

FMR-50 (ili, 71/ — A7X-feXO"C£SX'xX'f 77 VRAM 
*X F VRAM 0 £TA J , fmTOWNS til, FMR-50 

C, 71/ — ATX-feXO'C# Silt- F t, f + XF VRAM Ji5a7-lt5fcfc© 
RAM8KB(r*X F VRAM4KB, M& VRAM4KB)*^®$tlTV^f . 

•*©ffe 

* I-4-l't J ©^OffeOfflMCOViTi^BJbt'7. 

■i 7 7i/ — x t ti, B®£^fSP£, B®£^l&7X7(7X7t««l§©itT% *¥* 

S) iO^sSfct— iJSOri/ 

tfCf&bttTlAS f . 

-1” 77l/-XCOV^Tpt < tt, r 4 . 7 . 2 757 Vf OiSOftfi^j^tlLt < 

**, *f«Jtfcfct, X Xi/>f±T*«a«©tr? Hr /uCJ:oTIE^*#V»;te £!*©#! 

(i ©X: § £ ©it¥£^f fe ©tt. 
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14 4 * 


4.2 wmmm&<DJ \- s £ x -pmm 


C0«fT», CRTSfl«»0«ilK:ov»T»W 

us-t. 

4.2.1 CRTfflW 

iI-4-3KSL^t. 

TV> i (Dii CRT WStt. CRT SJfflISB©* fc * § *« § 
«, VRAM £r 4 X/W KiMr*-* :ttt. 

CRT %m^(DtH tilt, r 4 X/i/'f CitgglT i 5 T t d / RGB fMt't. -©LB# 
a, :y t°i-?Hii©&£ii}#1'3 *>©#, / RGB tB#t*oTX- 

/\° — f yrff— XL#li^©LB#a't k # % J th. 


▼ eii - 4-3 mffiviwktaytm 



101 



HI® fmTOWNS ©A— BOiT 7 


CRT tt, 4 (I© CRT ||«03>Fn-7i5jbDSt. 

VRAM 7 7 7Xf|!l$|]3 7 B a-7 (i, VRAM fc ©77. CRT a 7 h 

v — ytt, T'f X7V7S?^©7'f $ £7. ttz, X /74 F I/O a 7 h n — 7 

FBH£f!lfflJU, Ur7fcB7l®l$il3 7 F a — y\$, ^1R7 £ t*r^fS-§-©-^-^=5f i: 

#n7Fa-7C(J, VRAM, X/54 F RAM, D/A3y;\*- 

ZtirtlCQ LSI •?, CPU I/O 7 7-br 

xciotKUt. ®4©i^x70tt®*i:®*cov»Tiit, jfcg&Ji*l$&#® ut < tz 
£<a. U77#- FCo^-Ctt, r 4 . 11 Ut77-Fj *#®UT < £§v». 


4.3 VRAM 


£©»Ttt, VRAM ii if © i -5 fctfeK, 

VRAM 07 Fi'Xfc©M®*J?£oir»Tfe#MI!l,*7. 

4.3.1 VRAMi^-^' 

• VRAM 

f 4 X/i/4 KHibB^lR/r^ & iz H, 7>t”a — 7 fr h B *9 IS LIU D MU 

£>Bg#S £> 0 £7. Z(Dtzkb, 37t U-j'Ctt, £ © B 0 fB ‘7777 7 /Pr— 7 ©U7IBH 
7-5 7 7: V tlXM £ 7. VRAM (Video Random Access Memory) 77. 

fmTOWNS Ctt, 512KB © VRAM 9 £- 7 . £07^ 11 Ii7 7 77^6 11 t|I|07 I*VX 
£®CE{t$*iTV>S©-C, CPU*6g:fcCKiMM**-rS$7. &fc, 77-trX©iPtL 
T 2 |S© 7 Fl'XlfctffflfcSflTfc 0, BU VRAM 7 CPU t tff , *W«0lft*»6Mff UT 
l^tltl5©7, i®®^ffia^nl#g77. £ © J: -5 & VRAM ®]p^Sfa7 ;ptK— F 
VRAM fcViV»S7. 


•^-7 

VRAM tt, l®B©®2BB®i: UT®3 £ fc*», 2 B® (256KB fo), 4 Bffi 

(128KB) 0fi«iffic»lpr«its: £7. 

&l 7 Uf, IM3SBffi;6U024X512t°7 4r/P7B® i ^lR'fei&256fe©B®7 — F’CIi, lIi©S 
y tt 512KB 7* 9 , VRAM £#$ME3BH® UltLT «HkC4DS 
7. £ fc, fS5®B®*n024X512t o 7-fe^7BB$*Sfel!a6fe©B® ; t- FTIi, 1 BffiOS?^ 
CM*7t U 7 256KB 77 0 , 2 ®®©®fflj&*nT®T7. (01-4-3). 
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S§4# R^i'T.TrA 


VRAM © 1B®£^— 2 5HPJ©i§o’, VRAM ©7 F^X©^;fr7>£>, ^ 
-^0~lC5 9it. 4^-ffl©^tt, -4-'7 0~3 fc*9 £7. 

{®®B®©iB®^*DCi&S*VRAM©7:S£«:, iittrx-feA'i&x i tiX-feA^*!?© 
VRAM © t * y Fi&£M5S7;£ft£;ft77^', 1 t° 77 4^*9© VRAM ©tf>y MSttlUB# 
S^fe©^C iotSl -4-2© X -5 C * 0 £ 7. 

Tm 1-4-2 1 £7424/^*0 ©V RAM©t'-y Flft 



1 tl^-fe^fcU^VRAMOtr'y hit 

16fe 

4t*-y M2 4 ) 

256fe 

8t> M2 8 ) 

32768fe 

16 1 * y M2 16 ) 


*43, 32768&B#C&16tfy F7© 1 tfy F £X-M — f 7/K-X'ftJfPC-® 5 ft*, 
F*fettl5tfy F77. 

4 . 3.2 

fmTOWNS 7fi, VRAM ©fit £7- f XXW £HC, 7 1 

£7. B®W71i, v>fc4i\ "Bffi(ft(R©ft* VRAM (DM" 77. 

Bii^7l42fflffl*3ivr*5, 741^41*11®!^^ 7 0 , BB^M 7 1 tHftFt7. >1 
ft h ©B® H7C VRAM ©#^- 7 £ffl D S 7, B®*^ £frv> £ 7(13 I -4-4) . 2 ffl©B 
ffli^f 7(iMfa7*^7Si fctfTS, 0Bfeffi©iS'' s ^* I ¥WC*^$nS7. 

VRAM tfSSfflSWM^aij®^- F 3 , 4 ©Jf£) 

{£2M®I 


/ 512 fc. 0 ? -fe/u 


1024 


T0 1-4-4 

VRAM 

i? 0 

256KB 


<-yl 

256KB 


•B® U -f 7 £ •<- v©M« 

VRAM ©^— Fhfiffii/4 7©IMHif±<7©i: 5 C*0 £7. 

VRAM £#7B® 1 R4»St5#^C hi, ^~'J 0 i*Bffli"f 7 0 E/ft7§!l 'O'^Xbfi 
& 7. VRAM £ 2 '7 hZfrhi T{£)1 t ft *&£•«: ti, ^-7 0 ^'Bffi H70E, ^-^1*5 

B® 1^471 C&1*»I9ST&ft£7(0I-4-5). 
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31 1 S3 fmTOWNSOA— K 9i7 

VRAM £ 4 '■<—>? b/>:^ra'(640x400t° 7 -12 4/®®®) (i, ®®l//f 7 0 
-^0lfdK-5?l^ 1 C^-S?2 £ ft £ 7. fcfc* 

U HUCSt^ftSOli, ^-^2t^-^3 0t*t.?> 

*fc*9 t-t. 

£ SBSCXf- XXOjgldi, 7 V't e^$s'C7a i £, JifrofcH®*: — 

Y (DWM^M.fo.X^.TF'f Z> Z tXTT# £7. 

4 i®i/4 7 0 k^- i>' ot^io i?ft **i o %x i m e % t> 2> 

fr) li»77 7-( y 7 VRAM T4 X/Ht- 1-4-41) Ki oTfti D £ 

7. 7 7-feX/-<—j/©#J Dilute 7* 770? VRAM F 1/ J>'X 7 (3ft 1-4 

-44) C 

lB^4 7 1tt, CRTC07i/-A^feS7’FV'Xl*^-S?2*fett, 3 0ftS7Kv/XC 
t§5tE7 § t t It J; o V, — $4 0 S 7. 


▼HI I -4-5 Hi® ud 7 t -<— v©H0ffi 

VRAM f ^7"M 



•Hi®(7)Mtan^'4±liifi 

ffiiEOJ: -5 C, ®R#C 2|fc©H®£llfoT^:^Lfc!§-n, 2 o©H®l//f 7©t*t> ££bu® 
K*33*7 5 *> US 5fe]lifit) tt, ftiE-r s t* 77 titfjpm® /74t')ril/^X7(* I -4-37) K 
19:$U3;7. PRI^OOkSttaB^-fro**!!, lot# (ill® 1^471 **M t & 9 id". 

-c n v tf a. - 7 b® t ^gn er^fs^^^-r 

£7. t ©±§a-C (i, 2 00101/4 70^, t*77fif-^©^R©fc£>©t?77H®i//f 7 
£-(£v:'£7. tf77H®i//f 7 fi, ®ffii^4 7 X tf77H{#Ui?j?Jt:3 y 

t°a-70li0tfic*^$tllt. 

d 7 y h 7K, 5 OH® 

H7c, ertmm^'fT^^bBcDmm^wiDmxi t, 
tWOlbO^DX'y bASJISA-C^S 7 5 7***;Jc#ft£7(® 1-4-6), 

&&, fS*K#ftTV>§ o V t°i — 7®®#* 1 X— >7 — f 7d<— XiiVffgT 

7 . 

X-/n° — f yjK-XC0Vi-a±, r 4.11 t'ftA- Fj ^#ILT < 
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H4S 


▼01-4-6 




7<DYv HDfe*J^jtSCkC*9 £-f. 

jgHJfet t°^-fe;i/r — ^ t<DM{%lZ, ^ I-4-3©«t •$ C&9 £ 

■r. 

t'ftSIfctfctliLfcOA?, BI-4-7T-t. j£ao«®eJ: D, 
g®if tAHffiu-f CkCJ&9it. 

▼* 1-4-3 



SB^fe^-r tf o -tJi'T- $ 

32768fe(16tTy h) 
256fe ( 8 b'y Y) 
16-fe< 4 e-y h) 

»±fict* y K f 7 M5)*S1 
t> Mfj&a* 00000000 
t*7 M&&&* 0000 
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▼01-4-7 (B® K70 (I$fcCDi§-&) 



F ©BBcoBfe-^fo-tt 

H®©*- F a, B®l"f T^hCfiSOClS^-C# &<DT, B®C"f T 1 ^B®^- F 5 
(256 x 256 b° ^ -fe — 32768'fe) Ctt, JR*¥X***U ^©±CB1M 7 0 ^BS^E— F 
3 (640 x 480 t° ;? -fe ;P — 16fe) CUT, tv^ U t ** nTfgT-f . 

t'(DBfflOMta-Hb'ti:* 5 Rlib* i i:'‘9 r 4.7.3 CRTC CD 1^5>'X ^ t -?- CDI£/iI#!Ij £#$3 
UT<*f£o. 

4.3.3 VRAM 0t7B&*£ 

VRAMCDF*Tg«, CPU^Uitig, &;ifc* s T# tt. 

^©(±ffl.&cc>v>Tft?t&u£T. 

• CPU (7)U^^.^~VRAM 

fmTOWNS T«, VRAM CDr-?©MUlI#*32t: y Fteiti^CjilUfdMC&'oT# 0, 1 
t° ? -fe * 0 CD t* >y M&c £> -f , H® CD t° ? -fe ;PCDMt/JIM t ii©JIBT t? ? -fe ;w#{ic 
u^X?C(B£*&iflU, 32 b * 7 bCSI^*Slff1-mirv»v»J:^ C4o-0»*-r. 

£©;£$£©$g/BC i D, tf?-fe;Pf , -*©il5^£ftj£a s ^t£T k -f. 32t> h CS ttobtlfz 
Wfc.<D tf^-fe^CDU t £, ? F 1". 

CPU CD 1/ $? X * t VRAM 43 X If, B® CD>tt)*Mfi it, ( t° ? -fe )V ^ * D CD tf y F 

&) Ci-3 V, 01-4-8, 01-4-9, 0 1-4-10© J: -5 K4o-rv»*-r. 

■tt£t>%, 1^ 5^X 7 fc ^ ^ ’J i o T4f S F ^ F ©MU'CDjiVUi^^CD^CffilE 

sitscr. 
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H 4 ip ^7j\^XzrA 


▼1 1-4-8 256 VRAM, 
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t° X -b 7U 0 

b 0 X-b/u 1 

h° X -b /u 2 
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£ TjN 
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▼01-4-9 1 6fe7 f -*(Ea6H$<7>U$>** > VRAM, ij®SjS 


U^'XX 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 
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1 

:7-b;i7 7 

t 0 X-b7U6 

t° X-b7U 5 

h° X -b 7U 4 

£ X -b 7U 3 

£X-b7U 2 

b’X-b fl> 1 

t°X-b Ji 0 
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1 

iXH 

t)U ] 

L 

1 

-“X-b7U0 

t” X -bvu 3 

fcTX-b/l^ 

t° X -b 7W 5 

ex- b/u 4 

£X-b7U 7 

£X-b7U6 
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T0 1-4-10 


327686?- !✓£>*£, VRAM, 



feiM. 




■J3- a * 


Plffi 


P0 


PI 


*(i, X-^->f >tf-X£-y h. 
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4.3.4 VRAM©7KU7.V‘^ 

FMTOWNSTtt, 512KB ©VRAM C*JLT, W&tD / * 'J SEfi*S£ tltfc’ 9 , Bffi©®R 
7 F^X**!!*?) £7. 

VRAM ©7 Rl/X SB® 5-0 1-4-11, 01-4-12, 01-4-13, 01-4- 
14, 01-4-15, 0 I-4-16C^ti7. 

•®$B®640 X400 R°7-blH6fe^©li-a- 

4 fc * 7 F/tf X-feA'©*;#), CPU*^— JtC7^-feAprtb^t°^-fe;HSt4:8 t°7-fe^77. 
VRAM ©7 F UX (i80000000H*^^t 5 £1~. Bffi^^f 7 0 ^ 0 1 , BH^ 7 

1 2 ^3 ©v>77i*>£jg|R''r# tt. 


▼0 1-4-11 lSi®®®640X400t°74z-'Kl6fe^)©VRAM 7 FUXV-y7 


SS-r-^u e-y i-/e:7-fc/u) 


t^-b/u 


e?-b;u 

t°?*b/u 

t°?-b/u 

f?-b/u 


t°?-b/u 

0 

1 

2 

3 

4 

5 

6 

7 


VRAM \ 

r Ki/x 

80000000H 
800001 4 OH 


80020000H 


8 0 0 4 0 0 0 OH 


80060000H 



¥ 0 

800 1F3FC-*| — 


1 

8003F3FC^|— 


i? 2 

8005F3FC— >r— 


iS 3 

8 0 0 7F3FC-» j— 


•ISiffiB® 1024 X 512 H° ? -felH6feSl^©i§-£ 

4 t'-y F/t? X-fe/iy©fc£>, CPU )tC7^-feXnrSg^h°7-tr;HStt8 t°7-fe^T*7. 
VRAM ©7 F^Xtt80000000H #>£#}£ 0 £7. ^-'7 0, -<-'7 1 7 0, BB^ 

A 7 1 K?tfc;LTV^7. 
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▼HI 1-4-12 ®$J^1024X512UX4zll'(16fe*lR)<7> VRAM 7 FL/XV-yX 




ty-tJi, 

b :?*;u 

b?b/u 

b?b/u 

b?b;u 

b?b;u 

b?-b/u 

b?*b;u 

0 

1 

2 

3 

4 

5 

6 

7 



•®RliSil 024 X 512 t^-bJU 256 fe«wa)l»^ 

8 t f y F/tfX-fe/KDf,:#), CPU ^^)-SC7 X-feXn]'ii'& t: X -feil/ifc& 4 t° X -fe;l/T*7 . 
VRAM ©7 FP'Xtt8010000«H#>6*&S *) £?. lWM1ZVLfrJ&.ti£-&A,. 


▼ H 1-4-13 ®®li®1024X512tr^-trlK256fe^)COVRAM 7 Fl/XV-yX 


S*7-?(8 b * ■•/ l/f^-b/iX 


b 0 ?-fe/u 0 

b°?b/P 1 

b 0 ?-b/u 2 

b° ? -fe /u 3 


VRAM ' 
7 KVX 


8 01 0 0 0 0 OH 
80 100400H 


tr 


~x 0 


• 15$®®5 12 X 5 12 1 “ 7 -fe lP 32768 fe^< 7 >*§-£ 

16 1 * y F/t!X-tr;l '(Dtzft, CPU^?>— igC77-feXnI|g^t‘ > 7-feA/^tt2 h°7-fe)p-C7. 
VRAM (D7 F 1/ X 13:80100000 H i^h^a£ V £t. 1 Bffl/fU Lt^tl£ -frA,. 
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HI SB fmTOWNS ©A— F^iT 7 


▼m 1-4-14 ®^jii®512X512e^-fe;K32768feRy]v)(7)VRAM T F^77^ 




0 


£?-fe>U 1 



•®5®BB512 X 256 L° ^ -fe;U32768fe^ t ®:®B®256 X 512 1° 7 ■te7U32768fe^CO±§-£ 

16 1* v F/tfX-feAA CPU^ a,— ®C7XlrXnrig&t 0 X-fe;i4Sa;i 2 
VRAM 7)7 Fi/Xtt80000000H^6>^t 0 £7. 1 *SB®i"f 7 0, BM^ 

-i 7 1 C^fEtTViS-f. 


▼ HI 1-4-15 ffi»B®512X256L°X-fe7l'(32768fe«^)<7)VRAIVI T FF^^yT 1 


«»f'-^’( 16 f-y F/f 7 -fc'w) 



no 


i? 4 S 


▼ HI 1-4-16 ®S®®256X512t:“^-b;K32768feS^)(7)VRAM 7 KUX.V-yX'' 

m^r-^(i6t-y h/er-t/u) 



4 . 3.5 VRAM yo^vm^v^ 

VRAM ©ig&* # ©j|i!|»CMSi1 - & U'^X 9 C fi&© i a * fc ©**Jb 9 £ 7. 

A*y^ K L°7'teA''7X7 \si>79 
MIX UyX^ 

^77-f -y ^ VRAM MUr^E- K 

^7 7-f VRAM 'X-v-tzUX hU'^X? 

£©• 5t>, ^©3oliFMR-50S^-FCMai--5.l/i2'A^^©-r, r 4.9 FMR-50 5^ 
©BES^Mbj TiS4§|L, ::?H, Kt 0 X4?^XXi^X7©^£f&HJL£:r. 

#M-y^ Kb^izlUVX^UvX:? 0, 1 

M>y ? K t°X-fe;FvxXi^X7(Sl 1-4-4) a, CPU *>£ VRAM Sggfc:, 

tfy £©]ys?X7©#fc*'y ^ &, VRAM ©tfX-te 

A'© tf'y M^C^f)6$fTi§t’y h rt CvX X U £ 7. -7 

X7t5b*y M4 0,*Satflfy Mil ^RjgbS-f. A © lx$>X 7^©# VRAM 

7^-teXniMn-7l/0 i/J>'X 7 (Si I -4-5) ©0458H#ifeC u $2'X 7#4f£, 045AH #itfc 
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0 I-4-42KSit*|qI©*^KIIBi:Slff*^ll*&ffilI^^X^(VDS0, VDS1) tiliSH 
Tttlli'S'X^CVDEO, VDEl)©Hffi*^b*1-. 
i© 2 oou^x^cKJE-rsttfcWFMcMfta, '<k<Dj£,Tmzti£i-. 

H 5 M=(t 95 £fStt)X(HST + l)X(X^P»^affl )/2 
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HIHI5 fmTOWNS0A-H^i7 



▼01-4-41 


★TOW® 1 


(HSW1) 










*¥a?siw 


(HDSO.l) 







(HDE 0,1) 


▼ 01 - 4-42 mmmmmmmtoisvxfisaz 


VST 2 


VST 1 




(VDS 0,1) 


4 l >7' 


nm 

(VDE0.1) 
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Wi 4 m 


•SUfT 7 K l/Xf&£Mf*© 1 / 7 X 7 

*a*7FV'X*^M«©i'$>X7(3fc I -4-27) tt, BBK**-* SB5lSB®(VRAM)©7 F 

t-/x£&g>s &© 1 H\ 

2 OOHSl/'f TC^ffSl/T, 1/7X7 fe 2 ^gc£> D tt. 

7l/-A^fel7K 1/XW7X7(FA0, FA1) tt, VRAM 
(0, 0)Ct6i^^«)5feOTt. VRAM«*©ffl»7K^XTlB3tU*^. 

*¥7'^tX F l/7X7(HAJ)tt, S/7 F i/7'X 7 ©ftfF7 4" $ 1/^(1 

at - £7 4 ” rnwia, bbh&b 

©S?(* 1-4-23) S#fCU<«3 

X4” >rar Kl/X^-7-fey F i/^X^ (LOO, LOl) tt, 4* >7 1/-X*- FB$K, BtfjBbjfc 
lofcfext'j LSe^I-S fc #©#-7 4” yraojfelr Fl/X©1**t£&«>.5 feCTf. 

CRTC 'y(D%WT Fl^XCi©fil>&Jp#bT, &©7/f y©ftB7 Fl/X£ff-g[ 

7^-AF^7Fl/X^7-fe'V Fl/7'X7(FOO, FOl) fi, -i 77 V — 7s^ — FBf© 0 
7 4 — ;F F t 1 7 4 -)VY<D%M7 f U7(D-ftl^Mt 6 l>(DVt. 

teis, 7l/-A5fcH7 Fl/Xl/7X7©fl£ifMt--5 £ t C i 0, Iffi^x7D-;|/Llt. 
l^7X7fl© lif®F:*tLTX7n-;i/t- 3 tr7-fe/MR©W«fc* I-4-28C3 fL£1\ 



▼S I -4-28 7 U- A5fesM7 F l/X© Ui>X 7ffi© 1 7 □ - A-© fcT7-tz 



l iHS^E— K 

2 ®®^E- F 

32768’fe 

4 F y h 

2 F y b 

256'fe 

8 F y h 


16fe 


8 F y h 
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HI® fmTOWNS ©A— K'JiT’ 

9 \-mRm *.¥7 s^xm^x* (eh aj) t ^gpusas® mxn/w (evaj) m i - 

4-29) (J, Xw?— -f XB#C^t-g|3*^CDE'r^''®-§-E n X If a — -4 $ X 

/ Sril^f 2>tztb<Db <DTt. 

V vitxfht, MMVX^Z ? v y 

ttz, m/^x^c^sb, as, ffia©s®isi$fi#rai ^yxx 

(vsti) (*1-4-25) ©fie i *jnitfc**K 3 eus-r. 


▼s 1-4-29 tmmimKni'Vxf 


U-^X^ft-t 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

1 9 

^91 W¥7'^>X b 


EHAJ 

1 A 



EVAJ 


EHAjCtt, ?uy?mmkK.£t>*iX#.<Dt5KWtM-tZ. 


4>P-y4?(MH z ) 

EHAJ 

28. 6363 
25. 175 
24. 5454 
21. 0525 

0 0 6 4 H 
0 0 5 8 H 
0 0 5 6 H 
0 0 4 AH 


EVAjett, i/Xx^#^05©vsTi©fflic i £ftR7di£i§:^-r 5. 


•zK^FIliilffi:*: Uvx^ 

*¥Sifi4E^:^^x^(* 1-4-30) tt, H«*ft*cB:^:'tSfc»©w / ^x^T'r. i£**s*> 


▼ H 1-4-30 * s FSitJfcfcU^^ 



XXX^ 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

IB 

*¥S®4£X:i/'XxX 

ZV1 

ZH1 

ZVO 

ZHO 


ZV1 (bitl5-12) 
ZH1 (bitl 1-8) 
ZVO (bit7-4) 
ZH0(bit3-0) 


: r l ©SttSXS. 

: BIB 1^4 7 1 ©tK^FJSX^. 
: H® i/4 7 0 ©HUffiX^. 
: H® 7470 ©tK¥££X$. 
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%4m %/J\i'ZzrA 


#□> h □— o 

a y h d — iW'jT^y 0 (|S I-4-31)T'(i, HMi^Y 7 Cl* h & <Dhi, 22fc%fc(D 

t°y 

START hi, Wmm^(DmW!i/W'±ZWLfeL£?. 

esyn «, a^tra-* 

(D{E-S§rfr6$l6fr%MiRi~ ; 5t><DTi-. 

ESM1, ESMO ttX-/N° — f ^xK-X^e- KCt5*>, FCt £*>£&#>£ b 

(DT1~. ®#(i, A— K— T y*K— X©^c^T, E'f t-f. 

CEN1, CENO ti VRAM OTFvx©* 1 ) 8 t*y F fr £±{fi^©tiT±** 0 *t 

ZipZ5t>'%&lbZb<D’C, 0CETX^n-;u^fT5fcRMX^a-;Wi*t)^1-. ;0h* 
yMJ, 640X400t??-fe;l^- KOt 

CL1, CLO KSASfKi;, BMOft 0 £ A. 1 Bffi 

©•^■Ctt, CL1 ttCLO fcBUffifcRjgES-r. 


1-4-31 n> h 0 (Write) 



1 =**— h 

ESYN (bit 14) : A3i|5lM©^S. 

0 =/n°v 3 y\ 

1 =^®isiaa 

ESM1 (bit7) : HBW 7 1 ©*- F185£. 

0 = x— /■? — f ytf-X*— F 

1 = t*J7'I %*— F 

ESM0(bit6) : IIi/^TOOt-FiE 

0 =x — ( ytf—X^e— F 

1 =f-y7 4^- F 

CEN1 (bit5) : + 

0 = r^ -fe — 7> 

1 = 4 4-— 7;v 

CEN0(bit4) : hbi^t 7 0©#7v7*-r 'J-fflWis. 

0 =t ' f -fe— TVv 

1 =A 

CL1 (bit3— 2) : Bfy4 7 1 ©feitiKSL 

CLO(bitl-O) : HBJw^fTOi 
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£1815 fmTOWNSCDA-SViX 

#□> h □— 1 

3i/hn-;H/^X^l (3SI-4-32)©CLKSEL fi, X T 77 n >y 7 ©X o y 
t0tt. 

^7*+^ y 7ti, s*[sisjim^p B wcx'f 

»Ji«©2<s©jia!*itoT^s-r. £iT©iwe*tt^Hjt*»e. 1 *§K»fc 

titT-r. •*•**>*, o t nge*9 tt. 

#zi > h n-Jl/Ui>7^ 2 

3yfn-;n/-yx^2 (3R 1-4-33) li, ^g|3Sit«^ilBt© 7 7 5/ 3 y b v;P7Hli&©i!j 
fc©-Tt\ 

PM Cfi, 77'>a y KiJ7/©''DPXi|iI£X'f 7 7 o y 7 $TCf§£ L * f. 

15 tf y b © @ © RETRG ( V bV1T)tlt, b ') ff&ipfrn TV 7 7 a y 
SSh'JWM'om, fu^hLt, 

VidS -7. 

• y~ -Uv>x7 

7*$-i/s;x7(aH-4-34)©#lf y btt&©J:3**lfri**0 SI - . 

DSPTV1, DSPTVO, DSPTH1, DSPTHO, FIELD, VSYNC, HSYNC, VIN », U& 
ttJL©^*JnJtgT7. 

DSPTV1, DSPTVO, DSPTH1, DSPTHO ftS-g^SHM© fc § 1C* 0 & t. 

FIELD tt, -i 

VSYNC, HSYNC tt, £«§*© kSlt*93it. 

VIN tt, b*f^ A** D © fc £ 1 T-r. 

*©«*>© ey Mi, *sa*©***nrte'T'*-. 

FR3 fi, x-^-T 7df-XB#C/N-7 b -7EtSi> J: 5 *>£&£> $.?. 

fr 2 ii, nmm j %$Lim® t (D*y/*y’e?. 

VCRDEN tt, 

SCENIi, 
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W> Am 


▼IS 1 - 4-32 =l> h □— 1 (Write) 




15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

ID 

3V h u — 1 

__ 

SCSEL 

CLK 

SEL 


SCSEL(bit3-2) : >J 7<D#mS£<D*U ? K 

o o =#m 2 fg 

0 i =»m4<g 

1 0 =£H!Jt6fg 
1 1 =#J?3Jt8fg 

■mr+VTH, Xn-y X£(SCSEL+ DfflfiTMlfcHlTjfSliK 

<E1- 4. 


CLKSEL(bitl-O) : X n -y X 

0 0 =28.6363MH Z 

0 1 =24.5454MH Z 

1 0 = 25.175MH Z 

1 1 =21.0525MH Z 


▼IS 1 - 4-33 P> h 2 (Write) 




15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

IF 

3 y h a— 2 

R 

E 

T 

R 

G 


PM 






RETRG(bitl5) : h y tftgjg. 

0 = y h y y 

1 = y h y #tt l 


PM(bit8-0) : y>*S3 -y EtUyj^'VPXiiii'g-CRTC^D-y X$rCfg^-f 5. nyhn — 

1 XKi 0, &©fl£t§£-rs. 


^□•y^(MHz) 

R£tt 

28. 6363 
25. 175 
24. 5454 
21. 0525 

0 1 CAH 
0 1 9 2 H 
0 1 8 8 H 
0 1 5 0 H 
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HISS fmTOWNS ©A— K^xT 7 


1-4-34 VS.-l'V’T,? 


Read • — Write — > 




15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

IE 


D 

S 

P 

T 

V 

1 

D 

S 

P 

T 

V 

0 

D 

S 

P 

T 

H 

1 

D 

S 

P 

T 

H 

0 

F 

I 

E 

L 

D 

V 
S 

Y 
N 
C 

H 

S 

Y 

N 

C 

V 

I 

N 


F 

R 

3 

F 

R 

2 

F 

R 

1 

F 

R 

0 


DSPTVl (bit 15) 


DSPTV0(bitl4) 

i 

DSPTHl(bitl3) 

: 0 

1 =*¥*iSS8H 

DSPTH0(bitl2) 

: 0 

1 =tK¥*^P4 

FIELD(bitll) 

: 0 =y-i-ii'b' 0 

1 = 74 -/RK 1 

VSYNC(bitlO) 

: 0 

i =s*mman 

HSYNC(bit9) 

: 0 =*¥»SaBHt*fcv> 

i =*.w-Mwmm 

VIN (bit8) 

: t 'rt4 v. 
0=41 
1 = £9 

FR3(bit3) 

HTEN 

: 7 b — >. 

0 = ''-7 b->C464v> 

1 =/\—7 1 — 7K&-5 

FR2(bit2) 

SGEN 

: $4 *— TVp. 

0 = T 4 -fc — ft/ 

1 =-f tVr 

VCRDEN(bitl) 

(FR1) 

\ M^fjsh— F d — 

0 = t* -ft * — F (4i !)fF L * 1 
l=t*7 J *#-Ktti&f'N-'5 

SCEN(bitO) 

(FRO) 

: — f*-7VK 

0 =scfi^tb**L 

1 ^scm^tatih*) 
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H 4 Ip 


4.8 


HS^Ciat) h VS? 7 9 K tt, CRTC ©ftSfl VS? 7, ? ©ffeC tf r * it};ft©J®]g|3© VS/ 7? 
tfh DSt. £©®Ttt, itL^©l^^X^COViT^LS'r. 

4.8.1 eT^ai^sjaiaBCDHiibs;^ 

f“r4-f|lj®lg|3tt, VRAM*^K^i±it*T-^©llfe-a-*5-a:(2 o©BM J ? 3 XX > 7-f h ft 

iO. h#©T-? £•£— Ky M;j} 

SPLtf-f ClEaS* 5i fcftfc*£fToT^£t. 

b tlb (DfflfflCMt) 6 VS? 7^ C ti&© J: a ft t> ©**& D £ t. 

=i> h □— 

T/x-f X >J x-r vs? 7$ 

7S?? )W<V"; h^Ex-f 7?^ 7 7^ 

crtc th*=i> h □ — ;i/us>x£ 

VRAM f^yu^t-Kl/yX^ 

^7 7>f y 7 VRAM f -f X7”i/-f t- K ^ li, FMR-50 SJI*- FC08 
#*S£>£©-C, r 4.9 FMR-50 2^©Bffi^^tiL Tiff&L £t\ iitli, ^tLj^^f-©fc 
©coirs-rKwts-r. 

ho— us^x? 

37Fd-/H/$;x 7(I 1-4-35) tX’x-f * !) r T u$>X ^ (* I-4-36)^©§#&*fc: «, 
t*rtai*7>Fn-7 I/O 1/ $7x^(S 1-4-37) $ -f. 0448 H ft® KIP' $7x ;?©#-§-£ 

R£U «V»T 044AH#JftK:fi*|5BEUS1-. 

^5>X*©#5tt2 tfy hT}gJET*SJ:'5KftoTV»jE-r3&*, ±ffitfy MiSSUST, H 
P^CttTfi©l tfy hT, VS?7?(D¥% b£7X-fe 

x-rs^sjaets-r. 

7>hn-;n/j?x7CB, lB®*3?©*§£fc, 2Bffi*S©«^ j en j PjiK:»fr, r 

/7T^!)f4 vs?7?H, MMvj T©®?fefli, br^B®©ffg, lefe^wy M>256fe 

YS tt, x-^°-t yjK-X^©HlirWSIfll^* : e»c-ri*‘ir5*‘©JB3i*Ul£'f. 
btlb©l^S7X^«, |R I-4-23©K;£jB ^iJ^jiXA/'C ( 


151 



HI® fmTOWNS ©A— K9i7 


TB. 1-4-35 □ > h 


Uv7.^#-§- 


7 

6 

5 

4 

3 

2 

1 

0 

0 0 

a y h u— ;n 7 

0 

0 

0 

PMODE 

CL11 

CLIO 

CL01 

CLOO 


PMODE 

CL1 1 

CLIO 

CL01 

CLOO 

frE-K 

lU H 

0 

0 

0 

0 

0 

DISPLAY OFF 

1 MS't- F 

0 

0 

1 

0 

1 

DISPLAY OFF 

1 F 

0 

1 

0 

1 

0 

2566 

1 F 

0 

1 

1 

1 

1 

327686 

1 F 

1 

* 

* 

0 

0 

DISPLAY OFF 

7 0 ) 

1 

* 

* 

0 

1 

166 

(M®i 7 0 ) 

1 

* 

* 

1 

0 

DISPLAY OFF 

(HUH "T7 0) 

1 

* 

* 

1 

1 

327686 

7 0 ) 

1 

0 

0 

* 

* 

DISPLAY OFF 

(HSU 7 1) 

1 

0 

1 

* 

* 

166 

(HH w -Y 7 l ) 

1 

1 

0 

* 

* 

DISPLAY OFF 

(j!®W'f 7 1 ) 

1 

1 

1 

* 

* 

327686 

(HHi"f7 1) 




▼S 1-4-36 




7 

6 

5 

4 

3 

2 

1 

0 

0 1 

-fvMt Vtj i 


PLTO 

PLT1 

YS 

YM 


PR1 


PLTO-1 (bit5-4) 


YS(bit3) 


YM(bit2) 


: /<U y b 

0 0 =HHP"f 7 0 6166Ai'>y h 

1 0 =H®w-f 7 lffll6 fr'Vy h 

0 1 =2566 Aw y h 

1 1 =2566Aw-y b 

: 0 =YSW^ 

1 =YSte^j 

CRTCA^gBIlMKf ®© 1 g CitSfc****. 
256fe^SH»!KfK: ttYSttSKft 

: fr^HSOiSgS-ISS. 

0 = t’ft HSitiflfJS: 
l = fftiilSi 


PRl(bitO) : Bffii'>f70ff«e*f9:£. 

0 =B®^-Y 7 0 #%J 

1 =BHi^-Y 7 1 * 3 I5 
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H 4 m %TJ\is7>TA 


▼SI-4-37 C'7:*FH;F)=l> F n-7l/0Uv>XX 


1/07 K UX 

U-XXX£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0448H 

7 Fi'Xi'XxX 

W 

0 

0 

0 

0 

0 

0 

RA1 

RAO 

044AH 

T — 9 

w 

RD7 

RD6 

RD5 

RD4 

RD3 

RD2 

RD1 

RDO 


0’Ti>$ Jls/Us y F tT-f "7 7 -f 

T'7'X)WN 0 l/y F^7 t 7rT 77XV'7'XX(Sl-4-38)©DPMD (±, FMR-50 
— FC&^T, f'^^Mi /7 t ££n£-tt -5 7 7 7*?^ . 

SPDO, PAGE (i, X7°7T F <Z)tKf®£7S'X7 7 ^"CT. 


▼S 1-4-38 7 =r '7771//’CU -y FT:'7 ''-i' 7r-f 7-7X'Gi>X7 


1/07 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

044CH 

T')^W? W>y F 

7rT 77XV7XX 

R 

DPMD 

^ £ 

SPDO 

PAGE 


DPMD(bit7) : IfflzSii/— > 3 yS77/. 

0 = t 77 /l"'' 1 / i y F Ed § jA^-Sf L 

1 =T r 77;WN°U'>y FES§jA&£>9 

i©i/7X7©'J- Fro t*S. 

SPDO(bitl) : X /74 F BUSY 7 9 X. 

0 =#ftflaf> 

1 =1MTT 

PAGE(bitO) : X7?4 F LTt '•S'*- 7. 

0 = ^5—7 0 |:x 754 F £iHB, -;--7 1£g* 

1 = 1 tcxT’x T F £lll#j, ^5—7 0 £ jStk 


• CRT &£)=]> F □ — 7FU:7XX 

CRT tB*3 7 F u-)VU 7X7 (S 1-4-39) tt, 7 0 tH®^T 7 1 C, 

GREEN t COLOR ®t'y F <7) t" % G £ 1 C 'XtUT, S^ £ Ll £ "X. 

1 iBSS^: (VRAM 512KB ? iirg-) T (i, H® F4 7O0t*y F L £ ttf, 

fll^-LLT, 32768^,(7)11®^- FT (i, r^X'fXBfCli, iIi/4 7 1KSbT6BiP4 
7 0 t®U*#&&£X-5;ftgas£> D £T. 

**. FM-1U^©^ D T, GREEN (iX’J -Xf-f X/P4, COLOR BAy-fVX 
7° 1/ T ** L $ X **, fmTOWNS ? 1±# K gB9 L X V > £ -fr A,. 
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mi Si FMTOWNSfflA— K9I7 


1-4-39 CRTliitlZl's h U-lllsV’X^ 


1/07 Vis 7, 

IsVT.fZ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

FDAOH 

CRTtH^jnv Fn-/u 

W 

0 

0 

0 

0 

iSIS i"f 7 0 

0® U"f 7 1 

l s'J7 7 

COLOR 

GREEN 

COLOR 

GREEN 


[ 2 ®®^— Kl$] 

®® U -f 7 0 pH® Is -i 7 1 


COLOR 

GREEN 

m »* 

0 

0 


0 

1 


1 

0 


1 

1 

7j\ 7 -6 


COLOR 

GREEN 

* 

0 

0 


0 

1 

B 7K -f £ 

1 

0 

* ^ -7 -5 

1 

1 

^ f £ 


[lsa^e-K^] 


^ K 


HJiSu^r i 7 1 

B 

COLOR 

GREEN 

COLOR 

GREEN 


0 

0 

0 

0 



0 

1 

0 

0 

BTF'tZ 

2566*- F 

1 

0 

0 

0 

B^~T & 


1 

1 

0 

0 

B^i~ 6 


0 

0 

0 

0 


327686*- F 

0 

1 

0 

0 

BtfTZ 

KS®PI®, X-A- 

1 

0 

0 

0 

Btf’T & 

■i ytf-x 

1 

1 

0 

0 

BTF'tZ 


0 

0 

0 

0 


327686*- F 

0 

1 

0 

1 

m^i-6 

T'Jf'l XX)V- 

1 

0 

1 

0 

BtfTZ 


1 

1 

1 

1 

Bsjs't' Z> 
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4.9 FMR-505JSffli!®«^8SBg 


fmTOWNS (2, FMR-50 (D7 7 ') r-'S a 5 hcm\-£ tins'), HS^tS 

C-O^Tfe FMR-50 [W|®©^^T^ £ t. FMR-50 2^©B®Jl^«:, /n- F 

7 x 7 fc BIOS ©^ffSK i. tlTV> £ T &, ZtDfflTli, 

Wk<D\± £fi& COV't t £ -f . 

4.9.1 FMR-50(Dil®a^ 

FMR-50 tiZ (2, 640x400t°X4?;w©X'-7X4 yXBffi^'&D, Fi/yt-Jfct, 4096fe4> 
16fe, 16fetF 8 ®^:80|fTX25fT©r + X FBH# S £> 0, 16fe©:£ 
^s^^Fj|gT-r. 

/77-I y XBM®16fe#^2, 4 tf 7 Y<Dt~?<D ON, OFF Oia^-g-t'-fr'CfToTV^ 
T. b^L, t°X4?;F#{£CfeCy FAS£ fc £oVSBB£2TV>&;bOTT2*r) £2FA. t°X 
-fe^©fg3 ey F (C3), g2t’^ F (C2), Jg 1 tfy F (Cl), !g 0 tfy F (C0)©r-^*b 

VRAM C|§|ft£;flT^£T. ^CTflSIJ Ofy Mfi©f-7©1J D (27V- 
VRAM ©#E&#£(2;i©7V-7£j|i{iii;:LTtT;b2lV:}o D, <I©.2:5 
& VRAM £7V-77 7-teX VRAM 7 1/ - > (Dffllk & m I - 4 -43C^C £7. 

lefe^bH^ 8 fete, 7W;wVy F X d 

FMR-50 7N2, f^Xh©g^li, 7 + X F VRAM 5ifU« D, 

(2, ^t77^3-F^VRAMFiliA*Jt. 

fmTOWNS 7(2, 7*77-f y^BBCOV't (2, FMR-50 h|WHfC7V— 7 7 7 -fe X cfflg 
(^■oW^f. 7 + X FSitt, 7*77^ y XBffi£l£fflb£-f. 

▼El 1-4-43 yu-xnm^ 
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SI I S3 fmTOWNS ®A— K^xT 7 


4.9.2 FMR-505^CD VRAM 

fmTOWNS T, FMR-50 S^BBJtS^fT^ BC tt, £7, FMR-50 S&OBB^e- K (H 
Hi^TTO HSB^-K VjBfflW 7 1 «BB*-F 4) C t £T. BB^T 7 0 S^7-f y 
7BBfflC, H^47 1 + x hSffflCflUt. 

fmTOWNS 0 VRAM tt, b*y b v 7 7 V- 

>7 7-feX^nJt|-CT. 

VRAM 0 1 57 tt 128KB * 9 £-f*><=>, #rv->®^:SStt32KBTabD, 7V-> 

©i^tlcs, C0000H © 32KB ©7 t'JSlPtLTfffl U £ 7 (0 I -4-44) . ft *7-? 

-'7'©tg^U, /7 7 -f VRAM f 4 X /l^-f t - F l/'^X ^ (* I-4-4DT, •£&»'* 

777-4 y 7 VRAM 5^ X 7 (* I -4-44) T, t'O/w-V?: 

R***-rS*tt, /77-( y 7 VRAMMff^-F^'7'X7(*I-4-43)T^tST. * 

*5, CPU ©i/'7'X7<D3fet/Ait, £0Mt7JIMU:0 1-4-45© J: d C* 

0 tt. 

t£is, FMR-50 Sift© 8 C3 7F“yajEbiiS*A 


▼01-4-44 7V— 777-teT.B#© V RAM07KU7. 

>' 0 


T KWX 
OOOCOOOOH 


J 


000C7FFFH 


^ ij 


1 


r 


AT 


■C37\'-> 

crfv-> 

C17V-> 

VrfV-'s 

C37V->' 

C27V- 

ZYfv-y 

C07V-> 

32KB 

32KB 

32KB 

32KB 

32KB 

32KB 

32KB 

32KB 


T[H 1-4-45 VRAM C7)I*J# 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


l^yXy 


VRAM 


7V- > 
(C0-C3) 


P31 

P30 

P29 

P28 

P27 

P26 

P25 

P24 

P23 

P22 

P21 

P20 

P19 

P18 

P17 

P16 

P15 

P14 

P13 

P12 

Pll 

P10 

P9 

P8 

P7 

P6 

P5 

P4 

P3 

P2 

PI 

PO 

0 

76543210765432107654321076543210 

P7 

P6 

P5 

P4 

P3 

P2 

PI 

PO 

P15 

P14 

P13 

P12 

Pll 

P10 

P9 

P8 

P23 

P22 

P21 

P20 

P19 

P18 

P17 

P16 

P31 

P30 

P29 

P28 

P27 

P26 

P25 

P24 


\} 

2k 7K 

PO 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

P8 

P9 

P10 

Pll 

P12 

P13 

P14 

P15 

P16 

P17 

P18 

P19 

P20 

P21 

P22 

P23 

P24 

P25 

P26 

P27 

P28 

P29 

P30 

P31 


4.9.3 FMR-5O5B©A°bwS0J§^ 

16-gcF© 8 'fe©/''!-' y b ft©l£/£l(i> b 7 (IS 1-4-40) O £ 7. 

L^U bf± FMR-50 Si©fc*0/£-Tii 9, *£&<^£fToT 

fl©fit*i!)lt^ IiC/NVy V7h^x7T, b 

litCLt, FMR-50 0-^l/y bl£/i! t <£ o Cfe©@S 

g£U 7fD^I/y b 
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477^ 77/0 DPMD £#H OTISES <1 
4096fe»f>16ft*^©*^tt, Ti-v^^Uy b 


T* I -4-40 T 1 i> ? 71// \” U -y F U 7 


1/07 KU* 

U'7X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

FD98H 

s^isy hr 7 0 

R 


C3 

C2 

Cl 

CO 

W 

0 

0 

0 

0 

FD99H 

/\°i/ y hr 7 1 

R 

^ 5S 

C3 

C2 

Cl 

CO 

W 

0 

0 

0 

0 

FD9AH 

h r*-7 2 

R 

^ % 

C3 

C2 

Cl 

CO 

W 

0 

0 

0 

0 

FD9BH 

7N°l/y h t — 7 3 

R 

^ 5e 

C3 

C2 

Cl 

CO 

W 

0 

0 

0 

0 

FD9CH 

7N°l7 7 h r — 7 4 

R 

T' 56 

C3 

C2 

Cl 

CO 

W 

0 

0 

0 

0 

FD9DH 

/\°ix 7 hr 7 5 

R 

V 56 

C3 

C2 

Cl 

CO 

W 

0 

0 

0 

0 

FD9EH 

/ m/ 7 hr 7 6 

R 

^ 56 

C3 

C2 

Cl 

CO 

W 

0 

0 

0 

0 

FD9FH 

/\°i7 7 h r— 7 7 

R 

56 

C3 

C2 

Cl 

CO 

W 

0 

0 

0 

0 


Z.<DV=J79 ttFMR-50S^ffl ©XS-i'XX^-C.Jg. (cK*/# # t* # S rtf * ©T, GM f 5 t g (i V 7 h 7 
X 7 -C^tDm&ZiXfr? 2> i2'S)6*Jb -5 . 


4.9.4 FMR-5OS^0^a^ 

FMR-50 «, r + X F VRAM fcttffl ft $•*-**, fmTOWNS Ttt, VRAM ©BffiW 
7 1 £B®*-F 4 ©Kjg-PttV^-r. BIOS * + 9?*5>* 

^lz-^^Uft^aiL-T, ;$£?:© 7 *y F 7 F£B®W7 1 KfIMSt. 

4.9.5 FMR-50S^-KlCilji-r§by7.^ 

FMR-50 FCMIl-r Six 7'X 7£* 1-4-41, * 1-4-42, * 1-4-43, * 1-4-44, * 

1-4-45, *H-46KSl/St. 

•7’7 7 -f >y 7 VRAM F UvT.7 

PS2 K ii, FMR-50 2^- FBf C, 7 7 7 A v 711K VRAM (D^-'J Ot^-^l® 

X/74 F #it*^B#C I±, 0 Cfr45i»4»mfft9 *■& 
A/. 

RAM 1-4 E{i#7“W'->©*^©W^^lS®b^7. 
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* I SB FMTOWNSfflA-K'Jij 7 


▼S? 1-4-41 ^77^7^VRAMf-fX7l/'f : E- 


1/07 FU7. 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

oooc 

FF82H 

^*•7 7 4 y ? VRAM 

R 

7 jg 

W 

0 

1 

RAM4 

PAGE SELECT 

RAM SELECT BIT 

PS2 

0 

RAM3 

RAM2 

RAMI 


FMR-505g|Uv^^ 


RAM4(bit5) 

: C37V->©ilfc. 
0 =«SL3A 

1 =a*tz 

PS2(bit4) 

■ IS. 

0 0 

1 = ^-->* 1 

RAM3(bit2) 

: C27V-7<0S>fc. 
0 =3S^L J S<' 
1 =^S75 

RAM2 (bitl) 

: Cl TV— xd ^ tf . 
0 = S5;C&t 
1 = *^7£ 

RAMl(bitO) 

: C07V— 7©3Stk. 


0 = 3S:t;L&V> 

1 = *^7-5 


• MIX Uv7.£ 

r + X HBffi©lfTSfc9©*3RX^B5e4f», *-y/Mf^^ay©*Tffilfy 

£7. C CD w v>' X 7 It, jfS.—T'tfrb, V7 1'?i7KJ:5iSal/-'>3XCJ:7t, ^ 
- '7 2 $> S fct, 3 ^(D^Otatl 0 tt. 


▼* 1-4-42 MIXU'777 


1/07 K U7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF80H 

MIXl/^'X? 

R 

7 $ 

CURSOR 

LSB 


WIDTH 

* 5g 

W 

0 

0 

0 

0 

0 

0 


FMR-50S^ffl^S-UJ?^^ 

CURSORLSB(bit5) : *-y;rt-7->a >©STfit*y F. 

WIDTH (bit3) : 1 

0 =40 £7 

1 = 8077 
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W>4 m 


•^77^ "j ? VRAM BB&rE- K 

Z(DV*JZ7\$, CPU *5 VRAM *t %Wk^yi'-><Di%fe%'l : J0 iOVt. 


▼*1-4-43 ^7 7-f'y^VRAMMfr^-KU^X^ 


1/07 K UT 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

oooc 

FF81H 

7?y 4 v ? VRAM 
Mfpt- KL'VXT 

R 

READOUT CNTRL 

'F $ 

RAM SELECT BIT 

RC2 

RC1 

RAM4 

RAM3 

RAM2 

RAMI 

W 

READOUT CNTRL 

0 

0 

RAM SELECT BIT 

RC2 

RC1 

RAM4 

RAM3 

RAM2 

RAMI 


FMR-50S^ffll^i>7.^ 


RC2-1 (bit7-6) 


RAM4(bit3) 
RAM3 (bit2) 


RAM2 (bitl) 
RAMl(bitO) 


: VRAM%mfrtii-r b #©*f#i7V-i'. 
0 0 =C0yu—>O)M^tiiL 

0 1 =C17V— 7©^&fcbL 

1 0 =C27V— 7©Sc*tfJb 
1 1 =C37V— 7©li<&fcBL 

: C37V— 

0 =*§&£ /Sen 

1 =*§&&■ 

: C27V— i"N.©# #;&<&. 

0 = K §ji;£ &V:> 

1 =*SiAtf 

: Cl TV — y^-CD^gjA*.. 

0 =#§ii£&V> 

1 =»gatf 

: C07V— 

0 =*£&£ 
l =##&& 




%■? 77-f‘y7 VRAM "<-:T-tzU^ h U'VT.? 

;©l/^7^li, CPU VRAM ZWJb't—i/tDi b(DTt. 


▼* 1-4-44 7=7 7 *< y?VRAM'<- i> ■tel'? \~l'i>7? 


1/07 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF83H 

fy y 4 y ^ VRAM 

h l y-jyy 

R 

^ £ 

PAGE SELECT 

T' % 

PS2 

0 

W 

0 

0 

0 

PAGE SELECT 

0 

0 

0 

PS2 

0 


FMR-50Sj^fflU'^X^ 

PS2(bit4) : VRAM<Dmfr9SZi75 ^-iXDMIR. 

0 >>' 0 
1 =^-$> 1 
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w> i si3 F mT0WNS®a-F9i7 

• SUB 

CRT Oil]? > b u->vv*Jx7 t|SIi; I/O 7 K^C*9, «frffibfipK*3p, StfiliJSM 
*§■© ON/OFF Jilt § & t. 


▼S 1-4-45 SUBXr-^XI^yX^ 


1/07 FU7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

FDAOH 


R 

T $ 

HSYNC 

VSYNC 


FMR-505g|fflUS>X* 

HSYNC(bitl) :*7Mimr3*T&ZZk&7jkt. 

O^^WISSBMr*^ 

i=*¥®*iJ8iia 


vsYNC(bito) : z. t zmt. 

0=S*:ISi&IMra-c*v> 


• STATUS 

Z<DUi?X7lt, ±kLX$kiiiW3T$>6frt*5t)'%BM1-6(DliZRl','t>tl&7. SiSdffl 

Wa\<Dk § a, ^^HtSCiSSr T^-feX LT < z. k ht$> 0 £-t±/v. 


1-4-46 STATUSUv>X^ 


1/07 FU7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

oooc 

FF86H 

STATUS 

R 

HSYNC 

^ 5E 

1 

7m 

VSYNC 

7 m 


l/0-C<7)FM R-50Sg|ffl l/y7? 

HSYNC(bit7) : *¥»#08IB+-C*.6 £ t £ST. 

0=*¥»*8»il«rftv» 

l=*¥l» 

vsYNC(bit2) 

i=sa»i®WM 


160 




4.10 


:©®?li, g^XfAKlbS^t'J t I/O 7 hVXSSUt. 

4.10.1 mz&ZTlxfDX&JwJ 

0 I -4-46 K, *S'X X r A 7'f IJH7 5 7 7 '/ ©ffl 5 S 7 L £ 7. 

X/7-f b/-?7-XX7 D (128KB)©— g|5(r + x h VRAM4KB, VRAM4KB) (4:7 + 

X 1 VRAM x 5 a U- h/B© RAM tLX&htl&t. 

tit, FMR-50 5^7-RR#ca, 77 7 4 v Xffl©X 7 y «$tt, 7V-X7X-tzX^igc 

^©K**SCJ: 9I8I*We77-feXSit* 7. 


▼ 01-4-46 StK'XXxAOX^E'J 7 77 


7 h'WX 
0 0 0 0 0 0 0 OH 


0 0 0C 0 0 0 OH 


000C8000H 


0 0 0D 0 0 0 OH 


8000 0000H 


8004 0000H 


8008000 OH 


80 1 0 0000H 


8018000 OH 


8100000 OH 


8102000 OH 


FFFFFFFFH 


T'lz-vmxi^ 
32KB x 8'< >? 

h 

VRAM^ a x- lx — h iO 
fctf><7)8KBRAM t%6 


lH® lx -fro 
256KB 

@ ® ix 4 r i 

256KB 


m^7Tsmm^= in 
*#^<7>VRAM^ IJ r 
512KB 


X77 'f hxN°^-> 
RAM 128KB 


r- 8 


2<7)J§£>0 

VRAM x iJ T 


— £B£rAx FVRAMWi^x 
lx -*> 3 > RAM (32KB) 
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mi& fmTOWNS oik—^Ox.t 

4.10.2 I/O 7 7 Kb7.\ 7 'i'^ 

0 I-4-47C, S^5/XfACMit5 I/O 7 


▼01-4-47 S^'VXrAW I/O 7 K UX7-y7 


r Ki/x 

0000H- 


0 4 4 OH 
0442H 
0444H 
0448H 
044AH 
044CH 
0 4 5 OH 
0452H 
0454H- 
0458H- 
045AH- 
045CH- 


CRTCT h'VXVi?X9 


CRTCt'— 9 Vi?X9 


tYt&ti o >|>D-7 

n > h 0 — 7 
T'— ^yXi' 

htfW 7 7 4 
77/l^yX^ 

X7°7 >f F^y Fd- 7 
7FUXl/yX; 
X7°7 >f h u > h D — 7 
f'- ^yX^ 


VRAM7?-feXo > F n-7 
TF^Xl/yX; 
VRAM7 7 -fcXo>Fo — 7 
Y-9V : JX9 


FD90H 


FD92H 


FD94H 


FD96H 


FD98H 


FD99H 


FD9AH 


FD9BH 


FD9CH 


FD9DH 


FD9EH- 
FD9FH — 
FDAOH — 

(R) 

(W) 

FDA1H — 

OOOC 

FF80H- 

OOOC 

FF81H- 

OOOC 

FF82H- 

OOOC 

FF83H- 

OOOC 
FF8 4H — 


OOOC 

FF86H 

OOOC 

FF87H 


OOOC 

FFFFH 


770 ^ 1,7 hr Wx 


7tD//^ 7 htf'-? 


7+ h fcY-9 


7 -f o / *<v -y h fcfif'— ? 


fy7/^^ -y F 0 


Y i? 9 )V'<V 7 F 1 


Yi?9 )W*V "/ h 2 


Yi?9^'<V «y F 3 


Y i? 9 1/7 F 4 


Yi?9JV^V 7 h 5 


Yi? 9 J\'' < 1 / 7 h 6 


7 F 7 


SUBX7-7XU^X7 


CRTftfto > \u-)VVy7,9 


MIXUyX; 


/77Ty ^ VRAM 
Mlfr^e- Fi/yx^ 
/x 7 4 y ? VRAM 
Yj x7Mt- 

/77-f y ? VRAM 
is-t v 9 Y v i?x 9 


XT — 9 XV i? X 9 


7fD/AV *y h >>X 9 


Yi? 9 )V'< v 7 F v i? X 9 ( 9 r 
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HI 4 ip a 


4.n exxx-F 


if xX X — F ii, if xX 3 'y/<— F , tf xX t'J 7 -i X, X — /n°— -f 7 X°— X f>?z$)<D 
A-F^iTTt. exTtX-FnXXXSjfALTf^fflbSX. 7©Src&, fftd-F 
©f±»AklltgKov>TfftBJlL£X. 

4.11.1 tfx'Ttt— K® A— K’^xT'tt^l 

0 I -4-48 C t “fd d-F0/O7^@^^t|-t. 

<3 ©AX/ffl £-(£■? &©T% i^*^OAAjK^fbTX-^N°--4 7X°- 
5?7X X'ma^fT^ <1 ttf tut. tfxXfcbXii, fmTOWNS ©7AnX RGB 
7/4— h LA^TX. tfxXATl ttHtUt, -SOt'ftnVif 
5^7 Ffi^-(NTSC i;Mffl©«7 © ex77^©gM7FnTtg T 
X. 

7 X n X RGB fi, X-/4-7 ViS-X^To^Bi^f 4 X/u4 C^T/SX-S A* 
© fc ©X, fmTOWNS $#©7ta 7' RGB SroX t * |& g Si 3rH«©£ft© & ©XX. 
z-s-i-4 7X°-XB#BWX ‘fefffltS <1 k XXPJiSfiXs 15.73KHz ©*§iX7: 

St^M«#tt*WliE^^x*Vi©-r, *©flb©*&e», xV X7V-f iiXXF© RGB 3*7 
7 e£tt L 7c S a Ifi X v >*S***f» btitt. 

ttz, tfxXX — Ftf®z4^.;i/(0 1-4-49) i££> 5o tfrtzi. 0, 16 I-4-47CZKX =fc -5 &i35S 

77a 7* RGB 3X77, tfxXX — F 3 7' 7 7 © t°7©ifiHk ^©iPf:# k’C'Ol^X a, H 

*©tf»£#I!BX < «SK 


▼01-4-48 t'xXX — F©XP *y 70 
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% I SB fmTOWNS ©yv-^^x? 


▼0 1-4-49 ertti- 



ANALOG RGB 
(Ti- d^RGB) 

OLOR 

(feOTiSS) 


HUE 

(fcfti') 

CONTRAST 
(x > |- « h) 

BRIGHT 

(«)£§) 

VIDEO OUT 

( h'f- T ill ll ) 

VIDEO IN 
(fftAij) 


: TT-o/RGBx* ? 9 

X - ' 1 - X £ i l tz 7 t D /RGBfi^ £ ,T, ll 1 6 . 

: fe<x>ig£|M1S!.-K'J .*-A 

*U|51TtS<, t\ lz®t tm<%Z. 

: feSA'W®!*') i-A 

*i-iBiTt*o(r<, titter <i:Z. 

: x > h xx I,mW) ^.-A 
ft U HIT 1 99 < , ftt-ill' i j# < ft- 6. 

: a-AIKx-I^ALtag) 

ft.t:|n|Tfc»!?< , *-(:|»ITfc«)t6 < ft-S. 

: fr'TfitU-xi, 1 )', jj® /- 
R* i tz I4»B $ •£ 3 !*»£*«* 4 . 

: !- 
*#SSr 


▼SI-4-47 t'-TTf-*- K©*tfKH 


fe&l'VR 

t'rtmij, f-7?4x©Mv>n 

fe<7);I$VR 

t*r 7s>X4X©f&©*$SI6 

W33VR 

xowzzmm. 

=l> h7X h VR 

7XXT X©3 > h 7A MSlg 


4 . 11.2 t£ 7 *»>A-h 

h tt, 77 a 7 RGBff^-^ fc©Y, « t 

™TOWNS©fflffiUJ#*tf? , *f3-*§-c£8S'C3£1\ fcflfU *¥fl«a»*15.73KHzE«1-© 
*&Ctt, lf 7 *^fll^©SSIttff 8 IE$n*-«-^ 

Ftttt 0, St 1-4-48 tt. £ ©St4 J ©7>-'<'X X t* 7*7 til 

t) tt, if r * n >•/■?- h £ Auf fc ©-C1-. 

4 . 11.3 3 .-AW> 7 tf-X 

Xl» <=> © h*f * A#ffi4ttt, 77 □ 7 RGB «4g-e*#t3 iifc* t, *#«*»?> A* s ftfc 
3 7t°xL-7ili®i:*tt'a-t>4t$4T, 77 D 7 RGB ftt! tt* 7 *&*!&!> ft tiZ tit t. X- 
/\W 77°-XB#ctt, 3Vfx-?iiiSA-7h-y 

CUT, 3 > t° XL - 7 liffl t t'fttll?: X -x XX Lfc^ti 7 1-4- 

50). 
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▼at 1-4-48 er *=}>'<- h 


1 

» 

& 

T 

5 

7 

5 

K 

H 

z 

NTSC 
Wt-F 
/ X n y 9 \ 
\28.6363MH Z / 

PC®® 

y-x&c 

fmTOWNSW(CSYNC) 

2 

y— x&t i 

3 

SI®® 

y-x&c 

4 

y-xi>D 

t*f*y-xciii 

5 

NTSC 
^6 — F 

PC®® 

y-x*t 

fmTOWNS^(CSYNC) Kigali 

6 

y— xab o 

7 

SIB® 

y-x*c 

8 

y-x*D 

ffty-xcHi 

9 

(24KH Z /31KH Z ) 

PC®® 

y-x&c 


10 

y — x £> o 


PC®® : /N°y 3 y®®©& 

SI®® : x— /n°— j X®®(r>>';M 

y-x : \iTtv— x§§ 


▼HI 1-4-50 X-A—f >^-X(7)B® 


^ > h°a. — y @® 



n-x h -> 



4.11.4 tfT ! 7|'T s y^-fX 

0-S*»60lfr*A#ffl#tt, 7* n^ RGB «#£*&;§ flfciT, A/Da^-^tf 
S^Mb£ix, *#fJJ©VRAM C#Sasn*r.®lDa*tt32768fe(RGB#5 tTy h)Tfr 
frftS-f. CRTC03 y F n-;n/j;x^0ESMO, ESM1 Tr5>X-f X^iHCTT £H® i"f 
T(Di B5g*ffv»s-r. 
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HIBB fmTOWNS©A-K9i7’ 


4 . 11.5 

X-A-xf >tf-Xk t*T*Ti?f'{ X0#0i^X?19:££ ; rSK:tt, FXFX-A 

-4 y*°-X^t*rftrsF^ FK&.S ±5C, * I-4-23C^-frt, # 1 ^' 

X^OtS^fix^ft. X— A — ( >tf-X<Di§-&teH, Hffit— F£ 9, 11, 14, 18, t’f 

BB^-F£9, 11, 18©if^CU^1-. 

Z(Dt%, CTRC ©Baiix^x? t t'r^$iJil^ou'> > 'x^©^g;SetAy h I -4-49tc 

t-T. 


▼IS 1-4-49 u v x £ ©>!£:£{t t&t> \n^(nm\% 


U y X ? 

ft ft 

tr r * ti - k 

CRTCpggpUvX^ 

* 

7XaXRGBtHfi 

7ApXRGB|±j© 

t* 7* ft ft * 

ESYN 

ESMO 

ESM1 

VCR 

DEN 

FR2 

FR3 

Ys 

Ym 

BiM70 

iIW71 

g®H70 

gffitM71 

t*f*M7 

SIiM70 

SSM71 

t # 7*M7 

0 

0 

0 

0 

0 


1 


PCft 

PCft 

PCP3 

PCfl 

7^^7Jn 

7^^7]n 


i) )/-/<"/ 7 

0 

0 

0 

1 

0 


1 


PCfl 

PCft 

PCfi 

pert 

7^^7Jn 

PCpg 

PCfl 


1 

0 

0 

1 

0,1 


1 


PCft 

PCft 

PCft 

PCft 


PCft 

PCft 


1 

0 

1 
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1 

1 

1 

1 
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0 

0 

1 

0 
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0 
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X-/N°- 
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1 

0 

0 

1 

1 
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0 
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1 
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T 

K 
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0 

1 

1 

0 
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0 
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?V9AX 
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1 

0 

1 

0 
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0 
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\±T% 
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1 

T 

K 
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1 

1 

1 

1 

0 
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0 
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t'r* : 
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( dB ) 

543210 
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- 30.0 

000100 
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- 28.5 
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110000 

- 7.5 

110001 

- 7.0 
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- 3.0 
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- 3.5 
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0.631 
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- 5.0 
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- 8.0 
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- 8.5 
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- 9.0 

0.355 
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0.316 

- 10.5 

0.299 

- 11.0 

0.282 

- 11.5 

0.266 

- 12.0 

0.251 

- 12.5 

0.237 

- 13.0 

0.224 

- 13.5 

0.211 

- 14.0 

0.200 

- 14.5 

0.188 

- 15.0 

0.178 

- 15.5 

0.168 

- 16.0 

0.158 

- 16.5 

0.150 

- 17.0 

0.141 

- 17.5 

0.133 

- 18.0 

0.126 

- 18.5 

0.119 

- 19.0 

0.112 

- 19.5 

0.106 

- 20.0 

0.100 

- 20.5 

0.094 

- 21.0 

0.089 

- 21.5 

0.084 

- 22.0 

0.079 

- 22.5 

0.075 

- 23.0 

0.071 

- 23.5 

0.067 

- 24.0 

0.063 

- 24.5 

0.060 

- 25.0 

0.056 

- 25.5 

0.053 

- 26.0 

0.050 

- 26.5 

0.047 

- 27.0 

0.045 

- 27.5 

0.042 

- 28.0 

0.040 

- 28.5 

0.038 

- 29.0 

0.035 

- 29.5 

0.033 

- 30.0 

- 32.0 

0.032 

0.025 

- 30.5 

0.030 

- 31.0 

0.028 

- 31.5 
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PCM WM<D PCM (i Pulse Code Moduration ©B&TT . 5 1 f ^ ^ ^ L, 
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pcm^hbcbhiri-s/n- K9s 7B, -9->7°y 
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H5* 7|--T , -i'7fi'7.xA 
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(fy/'jy^v-p efcffE) tAttZtitzr-f-v L r ?&Dj W**f§£ 

■faofcB&JttS t fc fee, ty/'J y^bfc i ff*}§< LTU£3*Hfc*S*-*-af4JfS» 

7 4)\'*<D*V h*7JSR»fcH&4KHz,-12dB/0CT 
©tttt**f» & <fc ? ClSffS WT V > £ -f . 
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TtD^p^f^^/i/f— AD n y>*—?\t i 7;v)tt. 

#3-— tf-y^E'J 

-9-77°u 

W±*4^-**^bT* <**';?-*-. 3£0#, y^©*§a*ttCPU-cfr 

V\ R*ttibJ4PCM ; t*fLSI**ffV»*1-**, CPU Tm^tat^btoJ^T-r. 

• PCM ffiB LSI 

■*>7') y?T~? zm&s * V *»6R*JRoT£j*U jfc&eJgO#tfT, DA 3 J~t-* 
eaj^L^-r. 

• da a y/<—$ 
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%7-<)\,5 
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L*7JS8»i, $J 4KHz ~C~t. 

5 . 3.3 -y-yy'jyyo)i±m& 

fy/'J yfltm 1-5-5®, L&R *f-7^D 

££•?«, -y-yy') yy<DtpjL't%Z AD ny/N-^CiSTtn/^Ofy^Mfctf 

-7©KiCfrffie-ov>TfftBjL£'f. 
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*fteft*11111110(l/''OF-l-126), V^f f-X^[R]Cft/jN01111111(l/^<^-127) tTt^oT 
V^td 1-5-6). 
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ztizu, -y-yyv y?r~?t Lr &#&$&■%&■& a,. 


▼ 0 1 - 5-6 1 n> t 
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XU7 h%&&‘ytlfc''°?->T4-3]gMLte : bm^M?-**sl't%V £A. 

&A% XD y F hZXtJ^tltzr — fCOjjnM, — 

W>£A. YM2612 CI44ffl©A^-A**&9, Bf^fOT 6 A +• *xi/#©iiW&ffd> T <a £ 

A. 

▼01-5-14 ^.□■yh©ai* 


b° y &?— 9 \1) o- 


6 

x >^<n —7°A jj 


X o •>/ h 


* 


• h©^Iii 

Xnyl ©Haft*®® 140 I -5-15® 4 5K4oTVJlt. 

3©JnHH»fc»U»ttS5IIICtt, XD9 HWKti©Ttt4<^F“^KiD, iMItt 
^OAArb^ A . 

tf y A r — A A Al 14, aa^©«jftft*ft»«fc«)©fl|^'C, ^®ic 

A. 

suf-^A^tt, mz<Dmt*&toisiki-fcib<DiB*'cr. wxn 7 hg#©ai**7 

T -F'*'y ALTMoftO, ffeOXny )'©aiAl ; &{£fflL£A. 
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SS5m IsVT.t-L 


*v~? tii'Sm&'Cttbftir?. 

\£'y?-T — ?AtltT~? : gMAt)frt>A'3tz 2 o©f§-§-}i, bUW&te X 
&CIEK)£^)£'©f£ll* s &£;ft, UilC, *.>'<v — ’7‘{B^b§feW'&tiXliit]-£ti$.-t. 


▼ 01-5-15 XPyhOTflHS 


X D .y h 



ji 7 °A ^3 


5 . 4.2 XP'^KMiM 

Xny h©S^-g-Bg©tfc|a*-KOVi-CjSlijitSf. 

t° y f-T-^XtJ Cflfcbft* sa, 0 I -5-16© «t 5 *»T, St8I -5-17© 

i 5 C* 1 SI - . 

/nfjs tt- 3 e©«FiniiniiiTa* s -n-c * i , tb mu tt r i- a /Kic * s t mm t r **> 

•fPgiSSE k T t> v> -5 ^ * o X 7. 

tB;Wi ©£$cK «, — $KPi©Xo y ?/NVl'XG-£;blt'T*'?> b u 

^ tci 9 , X 3 3 ? 9 s* s 5 fe^c 1 1 1 . 7 ^’ 7 XM: 4 ofe!:§Cffi± 
** 9 *ai£u stfo^fe* 9 >h 7 yX**oig-e-tf, ri— jaMoyn^yR^^a-rs* 
-r. Hl-5-17tt*^>7*4 Ify Kl6SPg)CUfc«^'r, * **15(1111) K* 4 k, & 

«5 t*y h @^©tfT±^Dfl|ffibT 0 (0000) t^D tt. 


▼01-5-16 xn+"'j® 


mm 



Iffl 
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mi® fmT0WNS©A-K9x7 


▼ 0 1-5-17 J =1 U A0 


15 -- 
14 " 
13 " 
12 - 
11 " 
10 ” 
9 -- 
8 -- 
7 -- 
6 - 
5 - 
4 -- 
3 - 
2 -- 
1 -- 
0 - 


j# m 




JUT, ^©Bull'TSiKSrJifeS'r. 

7 ROM (D&7 K IS* K ttitt, 

R0MC#>|ft/3^!J84A fti-Zt, (H 1-5-18, 0 1-5- 

19). 

SSIRfctt, *W*/3¥U«3^A*5iiS fcttRRfer, ATKft&OX u y b 

0^HiH7f) t h°yf-r-7A*(/ 1-5-20), 

ROM 07 Fi'X«fc2S&*i, 1-5-21). 

tiZUBte, tz< SA0iSll$({§^)£^^ 


▼0 1-5-18 ROM 



192 


H5 m tt— 


▼m 1-5-19 rom 


ROMftJlfit 



0 1 2 3 4 5 6 7 8 ^ 9 10 11 12 13 14 15 

i TTTT 

0000111100001 111 
0011001100110011 
0101010101010101 


ROMA fit 


▼ m 1-5-20 / 


/ 3 * o & 



+ 


ftii(7)X n -y h C7) 


\ 


> 


/ 


AtlW± 



▼0 1-5-21 ROM 1C J 



mm 


+~ Aj] SEE 
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m I SB fmTOWNS fflA— K'J iT’ 

#x □ —Aft#© A* 

*tC tt, F5A©J:$e:£rfc±9j&*«<, t<*CiitLi-5 aM^'J 

^T 5 |v»fci: §©£ -5 - 

© <fc -5 W© 8 HB©I£ft;K <fc -S feCTA. Clft&xA'^n — At HH, xA^ 

n-A£ 8 i£>£!g^£: bAttiK©.*: d %b<Dtffo 9 £1~. 


t' — ^Jl' ly^Jl' JR ASite 

T 9 -y A A E*> ± 9 ©ft £ OSIffl) 

x-r A 4 ” 3 i%± D ttf£© 3 ? £>&&©:#£ (B^fRD 

t^r-f > ^31 £©ft£ (B#Pr!) 

^ 3 l#£fl§&t-£ t §©®f 

') U-X + -4-7^CD^H©ft$ (B#|HI) 


FM IfigK&iAT, <1© ck -5 — 7°©?^^ fe tzht ©* s , xy^n — 7°A^jfH^-T 

■t. 

xy^n — XA-Afif-i-fi, xy^n — XXjl Ai^ — X tv>-5 @JS&*>F>3&ifcbt'f# J , -€-©!£, 

Xn-yMi, ^©X"f y A^^^TV^©-?, X 

ay h £fccx - 7 ^ (xv^o-Xff-Sfc ©*»*#>»**» if 3 *>*»«?■?** A. 

xy^n-Xte, giUOBtP^W^b^A-S ktDTtfrb, lt©XD 7 

ftl^OXny FtffflLttii'IV'itt. fOS^Ctt, IIC^d 
y h ©AAft^© i/^A-^-fb U W&W$W fc fc fc K*ft b £ -A. 


▼i I -5-22 FM ^;S©X >-<□— X 


(lift I'^'VI' 
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msw Tf-^Trs'XxA 


5.4.3 XPySCD&iSc 

lo©ft^/Hi4O0Xn-yHaoti^^nt*!5, &M. (Di±l5fc£ 

•xn-y h&ic©7 7 ;i/d''JXA 

xd7 btomMUtim, *i-5-i8c^-r 8 
tt. Zti^TsUa'iJ XA 

X n >y h **»?OCieil!SilTV»S«^**JfiSV» tOB < it 

9 SI". 

££, XD y H*, 

ti6<DT, *JP*iftfcv»©*4Wi:*9iEl-. 0!*.tf, 

II©i§s^mt^S <fc 5 

4 (i, *«!»*% ©r, WffD** 

tt^77-f- KAy? 

#ft^;wxn-y h 1 cov^tli, gB©tB**^Pr-^A*K^iE$tiTv^-r (H I 
-5-23). W7-(“M-^?t. 

~7 -i — F/ty ^0S#ttffiKCSB3ETt» £1\ 

74-FAy?*ff$ fc, ]E&®fcy £-f. SSI® 

< £A/^tf©T, £1\ 


▼ El 1-5-23 Hz;U7 7-f- KA>y7 

awr-^A* I I 


XVI- 

f'-?h , 7 fAjj 



tf. * 


195 


til SB fmTOWNS ©A— I<9x7 



Ptthfyf-f’— StiXn-y 
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H 5 7 \— tV 


5.4.4 B©4>6^(ZOL\r 

w<Dv>e>#a, we, fmtowns © 

FMWCtt, LFO(jafi«»*fBfi#)*«I^T, a-F^7W, 

fc*s-e££-t. 

WgOtSb^^^SCtt, tt 7^-7fcv;T7:/;WCJ:oTJi&ifc£^b£3££;£?£a*£> 
9*1-36*. fmTOWNS -Hi, :<i^ 1 1 

tuf, fflfeTtiMmtzm?* ai* s ■& a ) *fi43 ■& * k # * if =6*w *. 6 *i * -r . 

*J3, &3ft©FM '>y-X©8 tfy F«Cteb*LT8;teFMW*(YM2203)'Hi, LFO 3&** 
r 4 f-oL — 7 fcv;i/f-7 , /i'£y 7 F ^iTMWa 7 F D-^Utv^ Lfc. 

5.4.5 ^I^Jb 3 (D^SlJ^IS^ 

#xo>y hrfccjii«»(tfyf-r-^A*©JsaaR)*K3e'p**i-. 

< tt, FMfF»^0iW»K:Hfc*fi«^S?X^©3fi*#JHbT<«5K 

5.4.6 FMSaUDrtWU^^ 

fmTOWNS tmmLr^Z FM WS(YM2612)IHi 2jB©rt«V'5>X*3&**9 *1\ 
Ufi*f'T*A'l~3, fea ie*f-T*A'4~6 0«»C^L*-r. 
f- + ^/H~3©#J»ffl©^6?^^©lfy Flfj?!c£* I-5-19CSLS-T. f-^^;F4~6 * 
-V<D%m*fx*> FffiifiSck, ftg|57F*^X©30H~B6H ^TSHi;T7. 

21H~2CH H, FMiP«±#:eM*?4#y«I*, 30H*^ 9EH tt, Xo-y F#{fiM>#J»*frV» 

30H~9EH «, F 0^ix^;mcft7£$yP£fTV>£7#*, F^T 

Fwxhft^wl/, Xo >y FOttJSMett* I-5-20C9J: 5 

9, Xny F#W©JB**1, 3, 2, 4i^-3tv^itcaiLt<f^K 


Tit 1-5-19 FM^;g<7)rtgi5l'vX7 


P*9 SP 
7KUX 

er 'v h « A 

m m 

m % 

b7 b6 

b5 b4 

b3 

b2 

bl bO 

21H 

TEST 

LSI0TEST DATA 

^m±w 

22H 

___ " 

LFO 

LFO©FREQ CONTROL 

24H 

TIMER-A 

TIMER-Affl±448 h*-y F 

25H 

— 

TIMER-A 

TIMER-A©T{42 t*-y F 

26H 

TIMER-B 

TIMER-B 

27H 

MODE 

RESET 
B A 

ENABL 
B A 

LOAD 
B A 

TIMER- A/B ©Control i5 J; 
D’3CH©MODE 

28H 

SLOT 


CH 

KEY ON/OFF 
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SI I SB fmTOWNS ©A— KOiT 


rt SB 
7KLX 

e "j h m & 

ft m 

li # 

b7 

b6 

b5 

b4 

b3 

b2 bl bO 

2AH 




2BH 


2CH 

TEST 

LSI0TEST DATA 

30H 

s 

3EH 


DT 

MULTI 

Detune/Multiple 
(33, 37, 3B 07 Kl'Xtt 

fc#) 

Xn >y 8 

40H 

4EH 


TL 

Total Level 
(43, 47, 4B©7 K U'Xf i 
*#) 

50H 

s 

5EH 

KS 


AR 

Key Scale/ Attack Rate 
(53, 57, 5B©7 
*#) 

60H 

s 

6EH 

AM 


DR 

AMON/Decay Rate 
(63, 67, 6B07 

fc#) 

70H 

7EH 


SR 

Sustain Rate 

(73, 77, 7B©7 Kl'Xli 

fc#) 

80H 

5 

8EH 

SL 

RR 

Sustain Level/Release 
Rate (83, 87, 8B fflTbVX 
tt^#) 

90H 

s 

9EH 


SSG-EG 

SSG-Type Envelope 
Control (93, 97, 9B(7)T K 
X 

AOH 

A1H 

A2H 

F-Num. 1 

F-Number/BLOCK 

7 7 7 /k 

me 

A4H 

A5H 

A6H 


BLOCK 

F-Num. 2 

A8H 

A9H 

AAH 

3CH * F-Num. 1 

3CH-3Slot 

F-Number/BLOCK 

■f- -Y 

3 ©t#gy 

ACH 

ADH 

AEH 


3CH * 
BLOCK 

3CH * 
F-Num. 2 

BOH 

B1H 

B2H 


FB 

CONNECT 

Self-Feedback/ 

Connection 

7 7* A' 

me 

B4H 

B5H 

B6H 

L 

R 

AMS 


PMS 
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%5m 7f— 7-V 71'A'XxA 


▼iS 1-5-20 rtSPT KUX30H~9EH(7)5 1 ^^>'U, X P -y h 


F*gSPT Fux 


xa-y F 

xOH 

1 

(4) 


xlH 

2 

(5) 

1 

x2H 

3 

(6) 


x4H 

1 

(4) 


X5H 

2 

(5) 

3 

X6H 

3 

(6) 


X8H 

1 

(4) 


x9H 

2 

(5) 

2 

x AH 

3 

(6) 


xCH 

1 

(4) 


xDH 

2 

(5) 

4 

xEH 

3 

(6) 



X3H, X7H, xBHtt^#(Xtt3~9)©ff®0if. 


• FM ^U^7. ; 9<7)T^4z7.<7)/c46<7) I/O 

#i - 5-2ic^-r 

FM #i> IX S> X ? £ tt, FM 7 K V X 1/ $? X * C 7 F u X ©## £Jg£ 

U ttttT, FMWi!iT-^ix^x^Cr-^=&##jXtf(*§v^iig*-ajt-) J;5GbS1-. 

FM C a, + *;H ~ 3 ST b ?■* *;u 4~6it®2 

5 0t, FM#®T KvXF^X^t FMflf-^i/^X^t 2 JMfcJBfcSfvt^S-r. 

FM WiSX r - ? X IX 5? x 9 tt, F^^KiSa^tS * v^« * ^ BUSY (lfflil 
i±)t^4v077/i^fcti-^t. ^4vA, 

£#S!f &tz£><Db <D~C"t. 


▼S 1-5-21 FMMBHWOTfcibOU^^^ 


1/07 K UX 

Ui>X££ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04D8H 

FMWifXr — 7Xi^'X7 

R 

BUSY 

^ $ 

FLAG 

B 

FLAG 

A 

FM^MT 0 

W 

XAv, TFt-'X 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

04DAH 

i/$/X ? 0 

W 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

04DCH 

FM§®7 FWXW-7X7 1 

W 

7 F I'X 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

04DEH 

FMWiSr — 7 1/-7X 7 1 

W 

^ ;?wlx 4 ~ 6 *7 'f b T — ^ 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


199 


HI HE fmTOWNSCDA-KOiP 

5.4.7 FM 

#^-(7 K1^X)21H~2CH 

21H, 2CH |^-A-i5fXht^fcfe©t>©7, a-f-i5/n 7*7 A £fFj£7 £*&£•*£ 
(i, £tfy h 0 CLTfetlt. 

• LFO ©&£ 

LFO tt«8(tfctt3SP)©0 6**^9 *7. tfy H*fiS**I-5-22IC^t*-r. LFO £ 
ffifl!7 •£«£«:«, LFO tf y h^OK L, JSftRfc FREQ-CTRL KIBE U* 7. 
HSgbfcJ3#*©«*«**v»Sir, #{SB$IWSfc9©»>6« , O0»**#<*5*1-. 


▼*1-5-22 LFOiS^WUv^.^ 



7 

6 

5 

4 

3 

2 

1 

0 

22H 


LFO 

FREQ-CTRL 


LFO(bit3) : lfflfci, LFO ON. 

FREQ-CTRL : fflSfSFTFlB© J: $ EK5S7.S. 

(bit2-0) 


FREQ-CTRL 

0 

1 

2 

3 

4 

5 

6 

7 

freq(Hz) 

3.98 

5.56 

6.02 

6.37 

6.88 

9.63 

48.1 

72.2 


• 77V©|£t 

7 4 -7 (Timer) (i, 7-7 7*>£7-77 £ 7Bf ® £ # 7 7 b 73 gWTf&bftli 7. ZtlK. 
<fc 0, 7;F7 7 7 h77^ v«#J9&&£jgS&73©7, CPU C ; &0Ji3fcj&*:>'b3*4j& 
< 4 0 , ft kcDttmtfT § 3 J : -5 K * 9 £ 7. 

7&7t>, 7-77©fc #7'f7£-fey b U +-^7©^M-CS09a»*s*^SJ:deU 
£7. tit cpu*>&+“*7*ff5 £fcrWJfc&*iH»TS£7. 

RttofcSciFfcBlli&efS^S fc t», fhRtfUfcS 1 1 f@©7-f ▼rttfH»3WS«'C7**, 
FM#M-C(i7-fv^2f@*^®-r, 3©IW»6*j||tt§ilTV»St. 7^f 7A«:$SB#P^/i, B*? 

*>&o £7. 

7 7 V ©RJ£ c tt, w '7 X 7 #^24 H ~26 H © 1/ 7' X 7 (* I -5-23) £f£ L * 7. 
77vttA**10t?y b, B**8 h*y f®7J-fe'y77;H(iK&fiC^7 b73777“) 
77. A©10tfy Mi24H(±fS8 tfy b), 25H (Tffi 2 tfy b ) ©V'S?* 7 fcgiBUTMBf® 
(NA) £•#!)& L£ 7. BKov^7tt26H©i^>>'X7fi* ? ®M^fi(NB) t^t) £7. 

7 7 vtt«BKHiC-S©IHIIBT 1 £*QjtL, *±ffi*»&fli±5&*9 *ffi£Ufcl?SirciB£tf * 
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H 5 ^ 7f— xV 7T5 >XxA 


FM 1 KtS) SI". :©fc 

tt. 


12X (1024— NA) 

TA = 

rtSB^P'y^JI|;&£fc [KHz] 


[ms] 


192X (256— NB) 

TB = 

FWP'V^Ji : ,m [KHz] 


[ms] 


TfWTSS-r. rtS^ny^JSSftfcteoOKHzT-*-. 

^ I-5-24)-CfT<A£-f\ 


▼« 1-5-23 


rt357 KUX 

7 6 5 4 3 

2 1 0 

24H 

TIMER-A 

25H 


TIMER-A 

26H 

TIMER-B 


▼* 1-5-24 


rtg&T 7 KUX 

7 

6 

5 

4 

3 

2 

1 

0 

27H 

MODE 


yy^ffsj 

n — K 

B 

A 

B 

A 

B 

A 


M0DE(bit7-6) : f t^^Sffl'E-FtSStS. 


MODE 

^-K 

& n* 

0 0 

a m 

f- + *;v3 tta#©fg#*-KC*S. f6£JS«»fc):A2H, 
A6Ht*^-rS. 

1 0 

J0*S 

b iZ|SS-C g 6. 1 X n -y h ttA9H, ADH, 2 X u -y h- tt 
AAH, AEH, 3 X n -y h (4A8H, ACH, 4 X n >y 6 tt A2H, 

ash-ciss-t s. 

0 1 


;i^3 — y^-7 '^AT v 3 y b o— J 

^ V h &I7 T% 

a. 


U -fe >y Kbit5-4) : 1 = 79X’£!Hr'y btZ 
75i/ft=RT(bit3-2) : l=*>>yF4-^-ffli?77^SlCt5 
□ — K (bit 1-0) : 1 = *>fvK:|9®te*n-KLT*?Xh**&ii>S 
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SI I SB fmTOWNS fflA— K'i'iT 7 

NA, NB (DtylfflWt, D-FB 7 Zti? M 7 >7 A, 

7 7^fpnltry b*u C4otV>5 fc , # ^ >"?||±{iL<Dffi±# s 9 FM SIU T- 

^Xi/^^©SESft(ASfcttB)KliJ-lr9 77^§?'J7t5C(i, 'J-fey 

h tfy h £ 1 Ct ixS'iViOTf **, i©8!)fP«7'7^C^t'f SfS^^K^^-SCDT*, 
CJ-fey h try 

#^E- K 

^e— F(MODE)»if- + ^A'3 SWBJjarttlBtMeffl-rs t SCJBSgUS-r. *- FOi^Cii 
lx$?X?#-§-27H©l'i7X?©try h 7, 6 £E/BLi;Tr. 


+ — CD^ - -f ^FCI* t Kl&7i!'t' 6 Cl b&~C£ £~f. p*3 SB v^'X X28H (E I _ 5 

-25)£MR]L£t. *-(D*>*7 tit, m^<D*>*7ZM «£L£t. +-»7C4nt 

fe, y y >1 fc CttEUt < i/\ 

Tffi3tfybT, l~6 ©f-t^t^, ±{S3 b*y t'-Cl~4®Xny h^SJRLtl-. $J 
Atf, 4f-y*;WE>l, 3Xn7h^ + -^7iafA'ii^C(i, OlOlxiOOKtS^LS 1". tf 
yh3IJ0tfc 1-Cfe^tV^-b-A. 

&3S, 2AH, 2BH 0)VI?7?\$, ^XrAtf^i^oT^!), i-f-tifffltSlt 
&T# £-£A. 


Tg 1-5-25 U'XXX 


rtSBT KUX 

7 

6 

5 

4 

3 

2 

1 

0 

28H 

SLOT 


CH 

4 

3 

2 

1 


*-©* y^-7C08bT, xny h tf- + ^/w©a»?SrfT5. 


SLOT (bit7-4) : ga©f7 h& lCfitfOXDy L A^ON t; * £ . 

CH(bit2-0) : 


CH 

J- *v A' 7U#*§- 

0 0 0 

1 

0 0 1 

2 

0 1 0 

3 

1 0 0 

4 

1 0 1 

5 

1 1 0 

6 


202 


H 5 |t 7*-f 7|"S/Xx A 


5.4.8 7,U"j MMttCKJ£«|>3»bS;** 

ZZ-CH, ftg|5l/'X'X?©5 *,, Xny bJ|lfircK3e*ff5, V'S’X X#-Sf30H~9EH © fe 


• x-f ^-3.->, 

xo>y McA*3<i-stfyf-7 , “^A*(y3¥y«S[)©»s»**ft$-a:, satc^e©-** 

*l*ffeU3-&4ii:36*TS*f. 

T T f- a - X (DETUNE) ll,#^ny hOJSRRSbf^Cf (MUL- 

TIPLE) it, T ' r ^3.*-vo«*lE*SJtfttTW*1* ftbS-T. 

rtflBw$?X*30H*»6 3EH(33H, 37H, 3BH «|&< )TffV»S-r. 

T - f ^o.-Vi;v;Pf-X > ;P©U'y Mf$m* I-5-260T 5 C^otV^t. 

Mb6)tt#^**U 0*6«3E(JnJW), l*e>lfft(I»)ib 
TSLbtlHI-. r T f- a-y©fifc#fgOftl!;©^)!5(i, St 1-5-27© t is 9 T\ WPg^ny 


▼S 1-5-26 x-f — U'XX^ 


F*gg|3T Kl'X 

7 

6 

5 

4 

3 

2 

1 

0 

30H-3EH 


DETUNE 

MULTIPLE 


33H, 37H, 3BHI»<. DETUNEtttfy h 6 **??#, t"y h 5, 4 ***ft*f{I( 0 ~ 3 ) %&+. 


DETUNE : 1-5-255-#®. 

(bit6-4) 

MULTIPLE : 

(bit3-0) 


MULTIPLE 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 

« $ 

k 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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HI® fmTOWNS ©A— K 1 ?!/ 7 


1-5-27 DETUNED 


BLOCK 

NOTE 

4z> h 


DETUNE(T'fi2 tf-y h) 

DETUNE CR4 2 tf-y b) 

0 

1 

2 

3 

0 

1 

2 

3 

0 

0 

0.000 

0.000 

4.491 

8.970 

0.000 

0.000 

0.048 

0.095 

0 

1 

0.000 

0.000 

3.784 

7.580 

0.000 

0.000 

0.048 

0.095 

0 

2 

0.000 

0.000 

3.479 

6.353 

0.000 

0.000 

0.048 

0.095 

0 

3 

0.000 

0.000 

2.674 

5.343 

0.000 

0.000 

0.048 

0.095 

1 

0 

0.000 

2.247 

4.491 

4.491 

0.000 

0.048 

0.095 

0.095 

1 

1 

0.000 

1.891 

3.780 

5.667 

0.000 

0.048 

0.095 

0.143 

1 

2 

0.000 

1.590 

3.179 

4.767 

0.000 

0.048 

0.095 

0.143 

1 

3 

0.000 

1.337 

2.874 

4.009 

0.000 

0.048 

0.095 

0.143 

2 

0 

0.000 

1.124 

2.247 

4.491 

0.000 

0.048 

0.095 

0.191 

2 

1 

0.000 

0.346 

2.836 

3.780 

0.000 

0.048 

0.143 

0.191 

2 

2 

0.000 

0.795 

2.395 

3.179 

0.000 

0.048 

0.143 

0.191 

2 

3 

0.000 

0.663 

2.006 

3.342 

0.000 

0.048 

0.143 

0.238 

3 

0 

0.000 

1.124 

2.247 

2.808 

0.000 

0.095 

0.191 

0.238 

3 

1 

0.000 

0.346 

1.891 

2.836 

0.000 

0.095 

0.191 

0.286 

3 

2 

0.000 

0.795 

1.590 

2.385 

0.000 

0.095 

0.191 

0.288 

3 

3 

0.000 

0.668 

1.672 

2.340 

0.000 

0.095 

0.238 

0.334 

4 

0 

0.000 

0.562 

1.405 

2.247 

0.000 

0.085 

0.238 

0.381 

4 

1 

0.000 

0.709 

1.418 

1.891 

0.000 

0.143 

0.286 

0.381 

4 

2 

0.000 

0.597 

1.193 

1.769 

0.000 

0.143 

0.298 

0.429 

4 

3 

0.000 

0.502 

1.170 

1.672 

0.000 

0.143 

0.334 

0.477 

5 

0 

0.000 

0.562 

1.124 

1.545 

0.000 

0.191 

0.381 

0.525 

5 

1 

0.000 

0.473 

0.946 

1.418 

0.000 

0.191 

0.381 

0.572 

5 

2 

0.000 

0.398 

0.895 

1.232 

0.000 

0.191 

0.429 

0.620 

5 

3 

0.000 

0.418 

0.836 

1.170 

0.000 

0.238 

0.477 

0.668 

6 

0 

0.000 

0.351 

0.773 

1.124 

0.000 

0.238 

0.525 

0.763 

6 

1 

0.000 

0.555 

0.709 

1.005 

0.000 

0.286 

0.672 

0.811 

6 

2 

0.000 

0.298 

0.646 

0.945 

0.000 

0.286 

0.520 

0.906 

6 

3 

0.000 

0.283 

0.585 

0.835 

0.000 

0.334 

0.668 

0.354 

7 

0 

0.000 

0.281 

0.562 

0.773 

0.000 

0.391 

0.763 

1.049 

7 

1 

0.000 

0.236 

0.473 

0.650 

0.000 

0.391 

0.763 

1.049 

7 

2 

0.000 

0.199 

0.399 

0.547 

0.000 

0.391 

0.763 

1.049 

7 

3 

0.000 

0.167 

0.334 

0.480 

0.000 

0.381 

0.763 

1.049 


NOTE=N4x2 + N3 
il. <!1 

N4=F11 

N3=F11 • (F10+F9+F8) +FIT • F10 • F9 • F8 
F8~F11 (iF-number© fc* y h 
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H 5 It -f't 


h —^t^V'OV (Total Level) if, W T t° — 7 CULfc b § ©i^^/WT-f . ^ I 
-5-28«h-^;H/^KDe-y #tf>y h £ t. 

tfljfjf, t? y h 3 k 4 *s 1 © t § if, 

12+6=18 [dB] 

1 1£ 0 £ t . Z <Di$.tfX £ v )g $ < t£ o £ t. 

Y—?)V\"Ov<D^g.\t, 3i , tii^W* s +-^7ii:^t), 5 & 

X. % ■$ L&^fcEl I -5-240 <£ 3 K ; f : lll$>&.xi"<n — XWX'tta 0 &X. tzti L, iriS-g- 
JS * - F » J & © * - * V sfc 6 C * 4 © "P, i © £ 3 & /L'SB tt h D & * A,. 


▼S 1-5-28 h-7^U-<lU(7)KS^-9 UvT.7 


U 

7 

6 

5 

4 

3 

2 

1 

0 

40H—4EH 


TOTAL LEVEL 


43H, 47H, 4BHtt|fc<. 


TOTAL LEVEL (bit6-0) : S. 


t^-y I- 6 5 4 3 2 


0 


$Sdl(dB) 48 24 12 6 3 1.5 0.75 


T® 1-5-24 h-77LU^7L^j|<0^+ S 




OdB T 







96dB 





KC?)X>KP-y 


OdB T 



h — ?;uu^;u 


h 


96dB 
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HI SB fmTOWNS ©A— 

#iy-<p-^S(xP7 b©^«ib©l&t) 

X.'ss<v-7°zmfet2>'<y X-?©tf>y b|ft$«, ^ 1-5-29 Oi^C^D 
^-X^-/KKS)litgi;^t, iy^n-X©^bC^£tttf£fc©©fc©-C, IM 
n-7°©&;g#©lx- b £, — HSCffi^WlS if^fb* s i$t>fc&, 

Z-CDkotemW^Zt. m^ik(D V- b hHw- Y<DM\%Mk<Dti$ OTt. 

mk®. U— b =J!U- b X 2 +H I - 5 -30<7>#B8fi 

* I -5-30© + - 3 - F tt, * I -5-27© NOTE 0«K BLOCK fit* 4 «f bfc**;&n*. fc t> 
©T% W@£KBfcLfcfiiT k +\ PfiClv- (■ *5 0 © b i 0 C4 !) 

£ 7 . 

7 7 v 7 v— b (Attack Rate) f-i X + lx— b (Decay Rate) itiL%± 0 ifi^© 

-tfXT 'f Xlx— b (Sustain Rate) (i^^l §, D 0 —X l'— b (Release Rate) 
©HSM&SSELSf. 

C ft h (OWtfSM t li* I -5-310 tib’V TT. 

H ©sfe^. Odb— 96db 1 10%— 90% 1 v>-5 <Dlt, ^•fftfc^'fbfc^l'SHflS b u- bfil©M# 
£rlS L tz (D~C7. 

if Xt -f y ^4 + (Sustain Level) 1±T 4 X + (<I i -o *C |l^lKl£$lr+ikti' £■ 1 — 7 )V 
lx^;k 1 OffiXlffiT* Ut.#t*y b tfktirtim I -5-32(Dffimm£mb £t.m I -5-31 * 

!) U -X l^- b (Release Rate) it 4 tf y b ©Jg^f*^ 2 fSLT, 3^C1 fcftLlfcfll* i'- 
bfflfc tT*I-5-31*#MtT«SMSft«)3l1-. 

^ 5^ X X #■§■ 6BH—6EH © 7 tf y b g (±, JSifl^llS XX1L6 if 5 i'©^?, X n y b # 
{4K ON/OFF T&t) (D~Ci~. 1 T ON, 0 T OFF t & D £ -+. £H£M®R£ 

miLt < /i£t\ 


▼S 1-5-29 Ji>'<a-7&V0£t*l'i>x9 


l/yX^f-§- 

7 

6 

5 

4 

3 2 10 

50H-5EH 

KS 


ATTACK RATE 

60H-6EH 

AMON 


DECAY RATE 

70H—7EH 


SUSTAIN RATE 

80H—8EH 

SUSTAIN LEVEL 

RELEASE RATE 


X3H, X7H, xBHtt|&<. 
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7f— 


▼s 1-5-30 Kswfiti: u- v’mrnntmm. 


KS-ffi 

0 

1 

2 

3 

4 

5 

6 

*- 

7 

=i- K 
8 

9 

10 

11 

12 

13 

14 

15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

2 

0 

0 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

3 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


KSfi 

16 

17 

18 

19 

20 

21 

22 

*- 

23 

□-K 

24 

25 

26 

27 

28 

29 

30 

31 

0 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

1 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

7 

2 

8 

8 

9 

9 

10 

10 

11 

11 

12 

12 

13 

13 

14 

14 

15 

15 

3 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


+ -3-F = BLOCKx 4 +NOTE 


▼ * 1-5-31 


75"j75- 




u- 


mSEC 

(0dB-96dB) 


-h 

mSEC 

(0dB-96dB) 

u- 

-h 

mSEC 

(10%-90%) 

U- 

-h 

mSEC 

(10%-90%) 

15 

3 

0.00 

15 

3 

7.57 

15 

3 

0.00 

15 

3 

1.52 

15 

2 

0.00 

15 

2 

7.57 

15 

2 

0.00 

15 

2 

1.52 

15 

1 

0.60 

15 

1 

7.57 

15 

1 

0.26 

15 

1 

1.52 

15 

0 

0.60 

15 

0 

7.57 

15 

0 

0.26 

15 

0 

1.52 

14 

3 

0.72 

14 

3 

8.65 

14 

3 

0.32 

14 

3 

1.73 

14 

2 

0.84 

14 

2 

10.09 

14 

2 

0.37 

14 

2 

2.03 

14 

1 

1.01 

14 

1 

12.11 

14 

1 

0.46 

14 

1 

2.43 

14 

0 

1.26 

14 

0 

15.14 

14 

0 

0.61 

14 

0 

3.05 

13 

3 

1.37 

13 

3 

17.30 

13 

3 

0.70 

13 

3 

3.50 

13 

2 

1.60 

13 

2 

20.18 

13 

2 

0.92 

13 

2 

4.07 

13 

1 

1.92 

13 

1 

24.22 

13 

1 

0.99 

13 

1 

4.80 

13 

0 

2.40 

13 

0 

30.27 

13 

0 

1.25 

13 

0 

5.09 

12 

3 

2.50 

12 

3 

34.59 

12 

3 

1.40 

12 

3 

6.96 

12 

2 

2.32 

12 

2 

40.56 

12 

2 

1.65 

12 

2 

8.10 

12 

1 

3.50 

12 

1 

48.43 

12 

1 

1.94 

12 

1 

9.75 

12 

0 

4.38 

12 

0 

60.54 

12 

0 

2.41 

12 

0 

12.18 

11 

3 

5.01 

11 

3 

69.19 

11 

3 

2.77 

11 

3 

13.92 

11 

2 

5.84 

11 

2 

80.72 

11 

2 

3.25 

11 

2 

16.20 

11 

1 

7.01 

11 

1 

96.86 

11 

1 

3.91 

11 

1 

19.50 

11 

0 

8.76 

11 

0 

121.08 

11 

0 

4.97 

11 

0 

24.36 

10 

3 

10.01 

10 

3 

139.38 

10 

3 

5.54 

10 

3 

27.84 

10 

2 

11.68 

10 

2 

161.44 

10 

2 

6.50 

10 

2 

32.40 

10 

1 

14.02 

10 

1 

193.73 

10 

1 

7.82 

10 

1 

39.00 

10 

0 

17.52 

10 

0 

242.16 

10 

0 

9.74 

10 

0 

48.72 

9 

3 

20.02 

9 

3 

276.75 

9 

3 

11.09 

9 

3 

55.68 

9 

2 

23.35 

9 

2 

322.98 

9 

2 

13.01 

9 

2 

64.80 

9 

1 

29.03 

9 

1 

387.45 

9 

1 

15.65 

9 

1 

78.00 

9 

0 

35.04 

9 

0 

484.32 

9 

0 

19.49 

9 

0 

97.44 

8 

3 

40.05 

8 

3 

553.51 

8 

3 

22.18 

8 

3 

111.36 

8 

2 

48.72 

8 

2 

645.76 

8 

2 

26.02 

8 

2 

129.60 

8 

1 

58.06 

8 

1 

774.91 

8 

1 

31.30 

8 

1 

158.00 

8 

0 

70.08 

8 

0 

968.64 

8 

0 

38.99 

8 

0 

194.88 
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£IBB fmTOWNS ©A— K r 5i7’ 





fXf'f 's/flM / ! J 0 ‘ f A 

u- 

-h 

mSEC 

(0dB-96dB) 

u- 

-h 

mSEC 

(0dB-96dB) 

u- 

-h 

mSEC 

(10%-90%) 


-h 

mSEC 

(10%-90%) 

7 

3 

80.09 

7 

3 

1107.02 

7 

3 

44.35 

7 

3 

222.72 

7 

2 

93.44 

7 

2 

1291.52 

7 

2 

52.03 

7 

2 

259.20 

7 

1 

112.13 

7 

1 

1549.82 

7 

1 

62.59 

7 

1 

312.00 

7 

0 

140.16 

7 

0 

1937.28 

7 

0 

77.95 

7 

0 

388.76 

6 

3 

160.18 

6 

3 

2214.03 

6 

3 

86.70 

6 

3 

445.44 

6 

2 

186.88 

6 

2 

2583.04 

6 

2 

104.06 

6 

2 

518.40 

6 

1 

224.25 

6 

1 

3099.65 

6 

1 

125.18 

6 

1 

624.00 

6 

0 

280.32 

6 

0 

3874.55 

6 

0 

155.90 

6 

0 

779.52 

5 

3 

320.37 

5 

3 

4428.07 

5 

3 

177.41 

5 

3 

890.88 

5 

2 

373.76 

5 

2 

5166.08 

5 

2 

208.13 

5 

2 

1036.80 

5 

1 

448.51 

5 

1 

6199.30 

5 

1 

250.37 

5 

1 

1248.00 

5 

0 

560.64 

5 

0 

7749.12 

5 

0 

311.81 

5 

0 

1559.04 

4 

3 

640.73 

4 

3 

8856.14 

4 

3 

354.82 

4 

3 

1781.75 

4 

2 

747.52 

4 

2 

10332.15 

4 

2 

416.25 

4 

2 

2073.60 

4 

1 

837.02 

4 

1 

12398.59 

4 

1 

500.74 

4 

1 

2496.00 

4 

0 

1121.28 

4 

0 

15498.24 

4 

0 

623.62 

4 

0 

3118.08 

3 

3 

1281.46 

3 

3 

17712.27 

3 

3 

709.63 

3 

3 

3563.52 

3 

2 

1495.04 

3 

2 

20664.32 

3 

2 

832.51 

3 

2 

4147.20 

3 

1 

1734.05 

3 

1 

24797.19 

3 

1 

1001.47 

3 

1 

4982.00 

3 

0 

2242.56 

3 

0 

30996.48 

3 

0 

1247.23 

3 

0 

6236.16 

2 

3 

2582.93 

2 

3 

35424.55 

2 

3 

1419.26 

2 

3 

7127.04 

2 

2 

2990.08 

2 

2 

41328.64 

2 

2 

1665.02 

2 

2 

8234.40 

2 

1 

3588.10 

2 

1 

49534.37 

2 

1 

2002.94 

2 

1 

9984.00 

2 

0 

4485.12 

2 

0 

51992.96 

2 

0 

2494.46 

2 

0 

12472.32 

1 

3 

5980.16 

1 

3 

82657.28 

1 

3 

3330.05 

1 

3 

16588.80 

1 

2 

5980.16 

1 

2 

82657.26 

1 

2 

3330.05 

1 

2 

16588.80 

1 

1 

8970.24 

1 

1 

123985.92 

1 

1 

4688.91 

1 

1 

24914.84 

1 

0 

8970.24 

1 

0 

123985.92 








▼* 1-5-32 V'XT't htSsM 



7 6 5 4 

MSm(dB) 

24 12 6 3 


fc*?U tT y h 7 ~ 4 1 ©«£(493dB 
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msm 


• SSG >'< □ — 

FM WMli, SSG(IH*4:/©^?VF^**V'“*T#iW*^*tftfrt.S)S©x;/^n 
-7WP£fJ 5 Zttf-eZS.?. »^©3-Ffi, mi-5-33(Dt33r)T, £ © ffi * ftg|5 u 'J 
7s? (D SSG-Type 

*33, 3©t £©7 7 -y ? u- b 1FH tNfcS&g***9 S?-**, *W©»®©» 

£-, tas-css-t. 

SSG ? '{'? ©i)icJtB#fHI ttlR I -5-34CftV»$-*\ 

SSG;Mr©7’*y*i'-K ZtiZ'ti, FV'X©50H~5EH, 

60H-6EH cKjeus-r. 

SSGfflOSg^Ji/a^yjftSfcttH^jftT-r. tx?4 7U/-h©#^.Tr 

**, tTteH I -5-25® J: 5 CS&JOt, ffitLT < V\ 


Tg 1-5-33 SSG-TYPEOX>-sa-7^^7§U>>x7 



7 

6 

5 

4 

3 

2 

1 

0 

90H—9EH 


SSG-TYPE 


93H, 97H, 9BH(i8fc<. 


SSG-TYPE 

x.y^u-iT-mi 

* 

10 0 0 


* 

10 0 1 

i\ 


10 10 


* 

10 11 


i\i 

110 0 


110 1 


1110 


1111 

/i 
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1-5-34 4 


7*4 *T<i 5^1* 


7*4 'r'i A 

u- 

-h 

mSEC 

(0dB-95dB) 

U- 

-h 

mSEC 

(0dB-95dB) 


u- 

-h 

mSEC 

(1096-9096) 

U- 

-h 

mSEC 

(1096-9096) 

15 

3 

0.96 

7 

3 

140.43 


15 

3 

0.38 

7 

3 

55.44 

15 

2 

0.96 

7 

2 

163.84 


15 

2 

0.38 

7 

2 

65.04 

15 

1 

0.96 

7 

1 

196.61 


15 

1 

0.38 

7 

1 

77.52 

15 

0 

0.96 

7 

0 

245.76 


15 

0 

0.38 

7 

0 

97.68 

14 

3 

1.10 

6 

3 

280.97 


14 

3 

0.42 

6 

3 

110.88 

14 

2 

1.28 

6 

2 

327.68 


14 

2 

0.50 

6 

2 

130.08 

14 

1 

1.54 

6 

1 

393.22 


14 

1 

0.58 

6 

1 

155.04 

14 

0 

1.92 

6 

0 

491.52 


14 

0 

0.76 

6 

0 

195.38 

13 

3 

2.19 

5 

3 

561.74 


13 

3 

0.85 

5 

3 

221.76 

13 

2 

2.56 

5 

2 

655.36 


13 

2 

1.02 

5 

2 

260.16 

13 

1 

3.07 

5 

1 

786.43 


13 

1 

1.21 

5 

1 

310.08 

13 

0 

3.84 

5 

0 

983.04 


13 

0 

1.52 

5 

0 

390.72 

12 

3 

4.39 

4 

3 

1123.47 


12 

3 

1.73 

4 

3 

443.52 

12 

2 

5.12 

4 

2 

1310.72 


12 

2 

2.03 

4 

2 

520.32 

12 

1 

6.14 

4 

1 

1572.86 


12 

1 

2.42 

4 

1 

620.16 

12 

0 

7.68 

4 

0 

1966.08 


12 

0 

3.05 

4 

0 

781.44 

11 

3 

8.78 

3 

3 

2246.95 


11 

3 

3.46 

3 

3 

887.04 

11 

2 

10.24 

3 

2 

2621.44 


11 

2 

3.07 

3 

2 

1040.54 

11 

1 

12.29 

3 

1 

3145.73 


11 

1 

4.85 

3 

1 

1240.32 

11 

0 

15.36 

3 

0 

3932.16 


11 

0 

6.11 

3 

0 

1562.88 

10 

3 

17.55 

2 

3 

4493.90 


10 

3 

6.93 

2 

3 

1774.08 

10 

2 

20.48 

2 

2 

5242.98 


10 

2 

8.13 

2 

2 

2081.28 

10 

1 

24.58 

2 

1 

6291.46 


10 

1 

9.69 

2 

1 

2480.64 

10 

0 

30.72 

2 

0 

7864.32 


10 

0 

12.21 

2 

0 

3125.76 

9 

3 

35.11 

1 

3 

10485.76 


9 

3 

13.86 

1 

3 

4162.56 

9 

2 

40.96 

1 

2 

10485.76 


9 

2 

16.26 

1 

2 

4162.56 

9 

1 

49.15 

1 

1 

15728.64 


9 

1 

19.38 

1 

1 

6251.52 

9 

0 

61.44 

1 

0 

15728.64 


9 

0 

24.42 

1 

0 

6251.52 

8 

3 

70.22 





8 

3 

27.72 




8 

2 

81.92 





8 

2 

32.52 




8 

1 

98.30 





8 

1 

38.76 




8 

0 

122.88 





8 

0 

48.84 





T@ 1-5-25 SSG§JM2©>xi"Wl'-h 




•+fX T 'i > V'OV 
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*5# Tf-X'fTri'XxA 


5 . 4.9 

Z Z Tht, F*3n|S 5 Ui/A^hZ o T1&BJ L&t. 

•^i©l£)t 

FM ©#@ ( t? -y A r - A A* ©#§£Ji iftitt fi, # A +• * AOH 
~A6H (A3H tt|$ < ) L £ 1- (* I -5-35) . 

BLOCK 9 — '?*&t fc©T\ 8 * 9 9 - :/©**»* bMTfft. BLOCK fit ( 3 t* >y 

F : 1 ~ 7 ) (i, 

F-Number «, *^^-^rt-C k ©JSjR»©^7-ty F £3tt fe ©T, 11 by F©JS$iSb3- 

Fr^sut. 

ACQg-b BLOCK (DM % &S I -5-36, WPi t F-Number ©Ml£ I -5-37 © X 5 C * 9 & 

t. 

0 I -5-26C^K5E©^*jS LKf. 

Afc, H L @©lx/M9#b (i, UlUC BLOCK t F-Number ©_hfu 3 t" 7 F (F-Number2) AH 
«Hv»TTffi8 l?y F (F-Numberl) ?*# § X ~X . £©WJs*Mit'5 kjELl^RJi** 

-c#&< *9 s-r. 

^©KStt, *■**/!/ 4, 5, 6©*6-fcPM*TM\ 

f-**>F3;6*, *I-5-38©J:-5CAn>y 

Y Zt C, b t*iT$ t-f. 


1-5-35 F-Number/Block^S^:Ti>U^A^ 



7 6 

5 4 3 

2 1 0 


A0H-A2H 

F-Number 1 

1 — 3 (4 — 6) 

A4H-A6H 


BLOCK 

F-Number 2 

1 — 3 (4 — 6) 


▼S 1-5-36 A ©^©^i^ff £ BLOCK©Mffi 


A©E3 

M«k 

BLOCK 

tf5-7 

A8 

7040.0 

* 

8 

A7 

3520.0 

7 

7 

A6 

1760.0 

6 

6 

A5 

880.0 

5 

5 

A4 

440.0 

4 

4 

A3 

220.0 

3 

3 

A2 

110.0 

2 

2 

A1 

55.0 

1 

1 


*©35^(4:, 0J*l£BLOCK= 7, y;i-f7';i/=2©J:^Cl«t5. 
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SIISI3 fmTOWNS ®A— K'i'xT’ 


▼S 1-5-37 *tt£F-Numberff)Hfll (BLOCK = 4 




F-Number<7)i^fl 

C5 

523.3 

1371 

B4 

493.9 

1294 

A4# 

466.2 

1222 

A4 

440.0 

1153 

G4# 

415.3 

1088 

G4 

392.0 

1027 

F4# 

370.0 

969 

F4 

349.2 

915 

E4 

329.6 

864 

D4# 

311.1 

815 

D4 

293.7 

769 

C4# 

277.2 

726 



i • • # * ^ 



C4# D4 D4# E4 F4 F4# G4 G4# A4 A4# B4 C5 


F-Number©ffitt, £ BLOCK©i§# fc HC (C * £ . 


▼« i -5-38 5 1 v *ju 3 /mmxnm&mMittwiiz 



7 6 

5 4 3 

2 1 0 



A2H 

F- Number 1 

3 

4 

A6H 


BLOCK 

F-Number 2 

3 

4 

A8H 

F- Number 1 

3 

3 

A9H 

F- Number 1 

3 

1 

AAH 

F-Number 1 

3 

2 

ACH 


BLOCK 

F-Number 2 

3 

3 

ADH 


BLOCK 

F-Number 2 

3 

1 

AEH 


BLOCK 

F-Number 2 

3 

2 


▼ m 1-5-26 ttBOTKteffll 


A4 

G7 




* * 

1 0 0 

1 0 0 

1 0 0 0 0 0 0 1 


* * 

1 1 1 

1 0 0 

0 0 0 0 0 0 1 1 



BLOCK 

F-Number 


A4H-A6H 4* A0H-A2H 
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H5S Tr-X'fTTi/ZxA 


•XP-y l'<n&M 

X n >y b 1 ©74-FA7? (Self-Feedback) t , X n >y b ©US® (Connection) © if 7 b M 
tfZltm 1-5-39© tiJ OTt. 

7 J -b*'<v 7 tti, Xn-y b l©ffi**g3©A*K«HSS-&SCfcT-r. 

Xn-y b©gi^, oi X&lDMIRfe, * I -5-17^^7^3' U X'A©/^-X# 


▼* 1-5-39 Self-Feedback/Connection©i§^U'XX^ 



7 

6 

5 

4 

3 

2 

1 

0 


B0H—B2H 


Self-Feedback 

Connection 

1 — 3 (4 — 6 ) 


Self-Feedback : 7 j — FV\*-y y ©ilSSSS-tS^'f -5. 

(bit5-3) 


Rfcfl 

0 1 2 3 4 5 6 7 


OFF it / 16 7t/8 7t/4 7z! 2 7r 2# 4 tt 


Connection (bit2-0) : 0~7 ©7^X9 X A <£•;§.£. 


•jras&m jmh£>i©r£ 


fitaSSU**'*** t t;X7- b h&D, th^ntsost. 


£*l6©R5£Ktt, *I-5-40©|g|g£iIS(AMS), fita^lSS(PMS)*®fflLt1-. 

▼*1-5-40 SISJS 4' t'OWefc U v X £ 


Uy^^§-§- 

7 

6 

5 

4 

3 

2 

1 

0 


B4H-B6H 

L 

R 

AMS 


PMS 

1 ~ 3 ( 4 — 6 ) 


L, R(bit7, 6) : %-p?7'( &M?Z. 

0 =tb 

1 =**1-4 


AMS(bit5, 4) : MtMmmg 


PMS(bit2-0) 


AMS 

0 

1 

2 

3 





£S«£(dB) 

0 

1.4 

5.9 

11.8 





: mmmmzi&fctz. 








PMS 

0 

1 

2 

3 

4 

5 

6 

7 

a3SS(Hz>h) 

0 

±3.4 

±6.7 

±10 

±14 

±20 

±40 

±80 
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HI SB fmTOWNS ©A— 

frit, tit'— Ji, £ tzitWftiZltitJ'f £ £ ti } tS iOlJRCB, 

h 7 tt*7 h 6»^t. tfy h 7iW£(L) t tfy h 
6^£(R)©W^x^ >^©&*©Wit£*b, K3e«**l©fcStfl*StL, 

Fl^-tt/v. PWCffi^Tf 5C«, 1 Ct tlit t HfcfrT'f . 

te&© t f , 5*ifc^&£-fr3 c: t (±"C# £ I"* 5 , r fi ! tF9jt 
#> r SaF 9 j kv»ofc«» 4 HSttTS*-fr^ *fc, 

*©f-**A/fl?tt t **i***rsf*;:i:*** 9 *^. *©«£■ 
tt, F - X A/ £tf (00 *. tf 6dB= ^ 1 1 3 ) * if L T*tJ£ L £ -f . 


5.5 LED ©ffilffl 


fmTOWNS ©$#:MffiCS>S LED it, X t°— * (£ tzit^y F * » ©tH^J-ff-f-© U'OV t 

jj?y a-ASjgu"' s^igas&ti t-r. 

Z ©SjSTfi, LED©C©«tgC^V»T«Httbi-^. 

5.5.1 LED £«T-5> E 

LED fctt, X lf-*(Sfctt^y F*>)©tti#«^©i"*/»'**9* 

t. 

ttz, xt F*x)©d-:y 3.~A©Rje^/u**^f £1\ 

jr>; ^. — A©ix/Eti up/down tff'svfT'i'i-tifi, z(Dtf7>zw-rtmf}'mx') 

©!K/iE § £lT V 1 5 L £ "T. 

LED ©j£flW*©^D y 1-5-27© t is 9 T-f . 



LED x 5 fPI 
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H 5 S tT— 7*-f7 | '^XtA 


5.5.2 LED 

5 00 LED ©jStfTMfcti,* 1-5-41© tis 0 T,fl|#©®SK:(SUT#!l^ 


$fc, Jj?y a-AKSgfi©*^>|>PI«Cffte^S1-. **, atfjffiWS'PC UP/DOWN 
'■Ol'tD^TFlZb if!) SI". 


▼* 1 - 5-41 



1 it® 


0 
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St I SB fmTOWNS ©A— K'7i7 

5.5.3 LED UMtolrVZS 

LED mmz tt, -5-42) L & t. 

lit? h hi LED btDT?. Ztl& 1 KTS b, MlPl'M 

afr i&DSt. 

Sa-ht'yHi, LED 

**±-r«*»5*‘*i93et*'r. o ictstt-f'f < &s© 

T, LED<D&fMfTt>tiHtA,. y-fey bttOK*oTV»S0T, *-rVT 

tftfofcfT'SCtt, letfcttifctf fcDS-e A,. ifc, i0lfy M±^-— 7'^^-aj**— 

kffiWTI-. Mxlf, *2gOFFBt© r 7°'yyj tV^fS4< f 


▼*1-5-42 


I/0 7KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04ECH 

— r -r 

R 

LOFF 

MUTE 


W 

1 

1 

1 

1 

1 

1 


L0FF(bit7) : # — r t ^ v'J'r— 7-®:fflffl : ff^£'§£5!T 5. 

1 =<£fflL&t> 

MUTE(bit6) : *-7*4 ttatKO^mZiSifel-Z. 

0 =ttJ©L*^ 

1 =tati*6 


5 . B FM N, PCM MM(D^il-HZZ>1\Z 


fmTOWNS C «, FM^S, PCM WilCftLT $. a.- b ZfrVZ fc*0@8&*s* 0 & t. 
5 i - h ©fFSj/fcf ifc (i, FM • PCM 1-5-43) L £ t. 

▼ *1-5-43 FM-PCM 5 n- h 7 


I/O 7 K U7 

Uv7.7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04D5 

FM-PCM $ a - 

R 

T 3S 

FM 

MUTE 

PCM 

MUTE 

W 

0 

0 

0 

0 

0 

0 


PCM MUTE :0©fcg PCM^jg^ia.-F-r.S. 

FM MUTE :0<DtS FM h T Z. 
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CD-ROM 


CD-ROM it, 7K3Vi;a-^0f-^i0|U THtBfBItSBfc 

CD-ROM ®SB»S*tt7*--r y hB9T 540MB fc CT 

7ny ***§!£ Ci#;iT 

v^-r. 09*.fi, Bft7 , -*£*r*-SW£WW0l*3fF£ CD-ROM efeJA 

u iftdjaf-tikviofcitfcprtBcjarDs-r. s^c, cd-rom 4>c a, 3>fa-? 

©r-^Cfc^r-;?, B«r-?, :/a^7A*mifr-C& <, W2 £t-? (CD CfBUf £ 
©tlUCr — ^)£IR^U 3. t t)T% ft. 

ZCOMTH, CD-ROM ©7*-vy h t, CD-ROM h*74/©^-K 

^i7©tl:8^ CD-ROM K7-f 7'$'SlJfP1-?,fc*©F , 3g|5l/J>'X^C-^V^T»i5it^t-. 
%&, CD-ROM ? CD t CD-ROM tZfrfrfr £-f|S|r-: &©T, ;££ 

tp<DmwTn, cd f 9 j 7 tmmbtt. 


6 . 1 CD-ROM (D^—SXDtSmBU 


Z<DfflT\t, CD-ROM CifOi •$ tztz 

C, CD-ROM (D7 *— v>y h ^±;/^v^^^i|tT&•5 7;£>, 

sflcKoti'it, 

6.1.1 tz^ODMTO 

CD-ROM SffiStiBk CTffifflt S 1-. 

CD-ROM fcVH>£1\ 1 ft© CD-ROM 4> C 

ttf<j27OOOO{i0-fe 7 7 tfh 0 £ T. 

7 n >y tV T <f X ? K T 4 X * tli, -fe j? * ©fpfjjg (±0 I -6-1© J: $ K, B'DFWC * 

^©-fe**ttft«©-te**J: 9 fciftSWCJK ^©£S3I, HME£ 


217 




St I SB fmTOWNS ©A— F^iT 


g — 1 ^cr>-t ? ? ^tF^J3'Clp| 

UK'S? 0 , fc-l®x tf- F Tf- ? £Sc^®J 5i:t * 5_ c %£?. 

CD-ROM ©-fe ? 9 fi, CD tSofc< PIUT, 0 I-6-2©± 3 
[pi^ot, ^sg^c^Az-eiAti-. s*. -fe^^©ft$tt-r^Ti^uc*oTv^-r. zttn, 
r ' f x ? a*S0® 3 *ro» s £ Tf . 

1-^<T©-fe^^©S5**0i;T*«fc«), lJSSifc 9 ©***©»«, 
f. ZO)tz&, CD-ROM Tli, PUX tf- Ftf-^ £® e&$ 6 (^y F C*ff 5 r-^OiH 
»#*— 5£C-f*)fc«>e, 0e®g^^cfT< (5t*f£<, rt«Ktx<Sif»< CTV^-r. 
c © <t -5 * r ■ - 9 <D^m&^ «, cd t s *&© * $ e, aw u t r- * *»* 

®5k8CB#^VH»©Tti*, CD-ROM T(J, ST 

©» s ti;st. 

f&ff, 7y/AT^-trxm :rtJf©HB£^3Kea£f £©T, 

*<d&k. 74 z?<DiH\mmmzmjLt£Vtu£%:t>-f, Lfrbmm&gfetzz t, 
r^-fexcwFrassi-iikcttos-r. 

▼0 1-6-1 FD, HD©-b^^©«^Hl T[H 1-6-2 CD-ROM 




6 . 1 . E CD-ROM (D^tT-V^K 

fmTOWNS © CD-ROM S.& ISO9660 <DWfe*U 

jibTV>i;f . 

ISO9660(1f$8£&ffi CD-ROM ©tf >J a -A fc 7 7 4 A4BJt) tt, CD-ROM ©WKKb©*: 
», ®iw^sfc7r-f A'*tcov»Ta3eLTv»*-r. 
7 , FV'XttWpMffieJ:5«HirFi'X©^C, 2048 / nM Kifcli, **USLfc© 2 O'*#*/* 

ttz, CD-ROM 0I-6-3©«t5C^ny^^tt* I §n-rViS't. 0~15^ny^** 
S/Xf A®gtfc £tt, ifOi 5 CfOTf £*>«'> Xf AOtfcfcKffSfi/ttASf. LSN16d>£ 
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H6* CD-ROM 


lir — Uti, A‘Xf“/^, ;R— Fr-f F l) &if 

07r^f 'f h U 

▼m 1-6-3 CD-ROM Qf® 


?feBS7-D y ? iffv (LSN) 



6 . 1.3 

0I-6-4K, 9 (T — yfxi'y ? tb\'*))(D7 *—-? v F£^b£^. 

CD-ROM (Dt~? 7* a -y ?©7*--7>y M;(i, Flit- F 2 A** D £ lb 

F 2 «, CD-ROM Sf. 

^e-F 1 li CD-ROM ffig© 7 *-y>y YTt. 

^-F2fi, |n|JP3ffi4f, ID, r~9 

IKM ^ tt CD F54 7 **siSMtF 5 r • - * £IE b < S^nF S fc £> HI® £ t & g WHjgib ii £ t . 

ID ti, ?<Di&W*^-rb(DVt. CD-ROM ^©MSto&teB^b^ lb CD -Hi, 
1 7><D^7 'nz.li75ft<DlfH 1 yu-M.)(D^mT-^i^m^itXi30, -te^iHi, CD ©ft 
#, -fe^-HfSbSft. CD-ROM -Hi, 

ID © 1 /nM F g lift, 2'MFgIig'\ 3 aM F g li-lz ? ;F £*b £ft. f 

-^Dy7®7t-vy F ©^& — F £r^b £ft. 

r-?%im, 2336^m hrr. doc, 

t-Fia, ^ — f 2 t> ©ti-. 

C©ir*r-^g|I*i2048^M FC*5,x9-|ftffll:i]jE©fc»lc288^ F £ 

ft. ft©? ft EDC (Error Detection Code) li 4 '*'( FT, xy — ©^ttjFlisgfflftiL^ft. ECC 
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StlSB fmTOWNS ©A— F"5i7 


(Error Correction Code) ^276^^^ EDC CD 3 y |- a — '7 ^ $ 

t-Klli, rBl«^* s rF^ti*v^r-^(7°a^7A*fc*)©IBi(C^fflL, *-F2tt, # 
■tSk, CD-ROM £#)¥£ 

*js, cD^*‘6.-fe^^*R*tij-rapsT, x 7 -miE^Mmibnx a o , x 7-#4 $h 
1009*7*4 hSfco y'^fcimurv^-r. cd %mmtz±Tt,*, 

IO*^tIC4oT^Jt. :®X7-Mtt, CD-ROM ©*- FI, F 2 Tfefrfrtt 

3&K, t- F 1 tli, EDC kECCCJ:ix9-KnE«SlK:J:9, x?-*£*ttl0©13* 

^MfSfcont^D, =i > t° ^ ^ ©fl-gpia® tit, 

▼ 01-6-4 CD-ROM COx— ^'T’P ■y)'W7^-77 h 


-|H]««^— 
(12-'<-f h) 


-ID- 


( 4 /</f h ) 


-r-9- 


(2048^4 h) 


-EDC/ECC- 
(288^<>f h) 


00H 

*ri 

X 

X 

o 

00H 

% 

# 

-t 

9 

l 

K 

7-9 

EDC 

00HX8 

ECC 




| [ . 

00H 

FFH x 10 

00H 

% 

f* 

-t 

9 

9 

1 

K 

7-9 


^ — K 1 


-E-K2 


-7—9- 


(2336 / < 'f E) 


B.2 CD K^?SB»0>«HI 


i©gSTtt, CD K9^r®lW«I0tfcfi**JSB»D*'r. 

6 . E . 1 CD 

0 1-6-5 K, CD K9'f^‘ftil»©rny^#|fi6*jRb*'r. £fc, CD F7^/0ll®3 7 
V F©fefa£0 I-6-6C^t ^1". 

CPU tt, CDF7^/KSLT, E& CPUiSCDxnn 

-7C^f S^-S-ajU CD 37ia-7i s CD F 7 4 T’cMI'-S 3 ^ y F b 9 
AxXAK^^tV'lf. 

£tz, CD F7^/©tI(X7-^X)li, CD 77hn-7i?#Itl5i5H*7tv^ 

■r. 

CPU ii, |BSfiCCD3>hn-?j»6, 
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mem cd-rom 


▼HI 1-6-5 CD F7-f7'©7'n-y7IIl 


CD ^ > (• n — -7 



▼ 01-6-6 CD K^-l'T'SIJWCD/jiEtl 



/80386A<#!!!<+£ 

VXr-?X 


RAM x*y 7 r f±, CD-ROM bfcf - 7 £— 7 * >j T'1“. 

CD F7^f7‘(±, CD 3 7 F n — 7 £ijiS UT'^X tlT© £ I - . 

CD 3 7 I — 7 C W:, I±I© 7 >fy 7 ”v-f a V MB 88505 (JSTF SUB MPU fc nf.fi) i: 
CDC ^»* 3 itTV»*-r. 

SUB MPU it, f> C CD F 7 4 ilt»©i|i!l»*ff o X © £ t . CDC « CPU, SUB 

mpu <DF3<DT-?m'M, cd frzmfrthi'tzr-?®** v ^©<e 3 $(cpu & fee dma mi 

■5)*ifKffifflsns-r. i©J;-5*r-^te^c{±, CDCrt»©i"5?x^)6*ttfliSit*r. <1 

Ol/^X^COViT©i 5 i 0 att, r 6.3 CD 

6.2.2 CD 

CD Fx'f 7(D%m<D%ltl*m I - 6 - 7 C^LS 1 -. 

•flWHfc 

®CPU* 6 CDCK#UT, y*y ?X^ 3 >fn-;n/ 

©CDC it CD F 7 -F /CSlt, y -b y F fg^£t£i U & t. 

©cd h'yjyitwwMtmi'Emiui, 

6 t CD a> b d — 7© MPU C»LT, W«7L/:B®Xf-^X§S^t. 
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St I SB fmTOWNS®A-H'5x7’ 

©MPUtt, CDC CStt CD 

©CDC (i CPU CftL CPU B«03?>F® <1 5 X 

ac^D t-r. 

CPU ^©Sftl <? <fc o T fr 9 (D-VfflMibMW t%£ T(DW[ C CPU ft 80 

fcffiSStfrS 

£35, CPU ^©£09&*«, VX^>F D-;HXJ>X^© SMIM £ 0 Ct^kvX^ 
£tl6<DT, CUT33 <£'^£>9 £-f. 

T0 1-6-7 CD K 7 -f T'ftfF'7 □ — 


CD=? > 

1 

n 

CDC 

MPU 
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H6* CD-ROM K5XX 


♦— d$oo=iv> k 

CD Fx'f:X£$!l ffltZ, CPUi^Cnvy FU&©J:-5 

©CPU U, CD 3 y F 3T> F k^x X-X£Sttfi Ltt. 

X X (ill -6-3) k 'n°x X - X w $?X X (* I -6-4) U £ T . 

(DCDC ttCD ny ho — 7©SUBMPU Jk*tUT, #J Oa^S^St. SUBMPUSix 
vy F k^x X-X£Sc&£BU CD Fx -f 0 it . 

©CD Fx^f gfi^bSkSUBMPUCjrT0X^-XX*at9 

S -f. 

©SUB MPUttCDCC#LT, CD ©SftffrMirrbfci k Sjlttt 

©CDCtt, CPU C#J V &&&£'?. CPU a, ffUv s 3^vF*2S4J:5lc»ffUS 
-f.CPU xxX n y F n-;i/yy'xX© SMIM £ 0 Cl’S k vx X Zti 

Z (DT, SO 0 -5 k § C « 1 C UT J3 < i&HASfc 5 £ 1 - . 

0<Dk#, CPU 3 v y F ^11) J; ^ C /n / 7 A L t J5 < CtCi 9, HUT CD 

f x a -?m\m z c k « t -r. 

CPU frb a v y F T frb , a v y F ©*£7 StUD a***jfc*» 4 * T©K tt, 

CPU ttS0©lftfFSfT3 £ k**T8 £1\ 

£tz, CPU*^ CDCA-SS^vy Fy$XxX©IRQ k STAUS £ 1 CUT# < k, SUB 
MPU *5 CDF74/C3 7> F £)£x fcB#£T, CPU Cffl 0 Z £ 5 C * 9 £ 7. 

CtUi, ^©xxy F*7EU<§Uk£ftft:&>k*5^£, X7-^X§#IU, t<*fi7 
X Ufcv^k 


B.3 CD 


CCTU,CD F?4 ^MWCMfl5-r S CDC U CDC £**•*- 

53vyF J 'f»CDC*»e.igSn«Xf--^X4f»^9^-^©7*--ry MCOUTft, &§fl£ 
ftTV>£-£/C. CD-ROM 4f7k/D/7ASMtSl^Kli, CD-ROM BIOS *«JS U 
T < Xr£ i/\ 

CDC ©ftgPCfi, #Sa^fflkK*aL»ffl©W'S?X^**2|5 9 £7. 

* ®#oX^.^^©U :XXX 

7X^3> F P— gFJ9&<X>-©i£^ 

nxy KUXx^ nvyFCif 

AxX-X U'XxX 

U'XxX r - XK)HT - F 
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HI® fmTOWNS ©A— KXiX 


mv&frMimzT~?zzmfriiit 

x xx FXr — XX 

f-^UyX? r-X£Sc&fcB-f 

CD -9-7=1- —7X'x- F®^aiL<DllCXT-XX£^;L£ 

CD -9-yzi- Ff-^ Ui>XX t/3 - F®r-X{it£®E^tfJ7 

•v^^a> F p— luxixxx 

xX X x X F n-;n/$;x^(* 1-6-1) 

X F x (SI D jA^MS© 7°n X* x A) TSJ 0 ZMW ? & X !J 7 tf x F I’jtotv^t. 

Sfc, WmBtCSUB MPU^y-trx F7&fc*©SRST 

•vxxx.7— XXUvXX 

xxXXr-XXX'X'XX(JtI -6-2) tt, SI y ii^fQXN 7 F x -C, m 0 5 t 

SC#IL £7. 

• zix'x F UvX.X 

xxx Fi/'X'XX(^ 1-6-3) «, CDClttSnvyF^M F £##&&© 7. 

TYPEli3x>F©ttS4it6©t’, PLAY ^ (i, f-^'J-F^F, CDF 

x 7 x x X F (D Z t &, STATE F Fi£f©A 

JfiSxvv F£7RLt7. 


▼a 1-6-1 VXXPX F P-AX'XXX 


I/0 7KUX 

u-xxx£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04C0H 

h n— 

W 

SMIC 

DEIC 

0 

0 

0 

SRST 

SMIM 

DEIM 


SMIC(bit7) : SUB MPU IRQ CLEAR. 

1 =SUB MPU y 77-5 


DEIC(bit6) : DMA END IRQ CLEAR. 

i =dma 

SRST (bit2) : SUB MPU RESET. 

1 =SUB MPU £ y -fey 174 

SMIM(bitl) : SUB MPU IRQ MASK. 

0 =SUB MPU 

1 =SUB MPU ^?,©fljyiA*.g#^fFRj ?Z 

DEIM (bitO) : DMA END IRQ ENABLE MASK. 

0 =dma mmg : Tm'o'&fr*m±.-rz> 

1 =DMAig^**7#jyiAX7§l7T7£ 

bit3, bit2©#t ? 7 Ui, gjg|«TBtK/N-KXi7CJ; y y-lr-y 
bit6 tt, DMA e^TBfC-tr y b 
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mem cd-rom Kx-y:? 


▼ S 1-6-2 


I/0 7KU* 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04C0H 

VX7XT — 7X 1/^X7 

R 

SIRQ 

DEI 

STSF 

DTSF 


SRQ 

DRY 


SIRQ(bit7) : SUB MPU IRQ. 

0 =SUB MPU *>0®S!J!) jA&lPSas&v:' 

1 =SUB MPU fr b ©SO 9 &*!&**& -5 


DEI (bite) : DMA END IRQ. 

0 =DMA 3Ei£jsS7#J 0 

1 =DMAKig*«7fflt)iiA*-g** 5 *«. 

STSF(bit5) : SOFT TRANS. 

0 = V7 MBliS*7 
1=V7 HSSgcp 

DTSF(bit4) : DATA TRANS. 

0 =dma $mm 

1 =DMA tEST 1 

SRQ(bitl) : STATUS READ REQUEST. 

0 =Xr— 7X V — Fg##*^ 

1 = SUB MPU iia-ry F Xr-XX U - F 3 

DRY (bitO) : SUB MPU READY. 

0 =SUB MPU *S3 7> F§ff»tti 

1 =sub mpu i s=r?> b'%m mwm 

bit7, bitl, bitO ©# t * y F (4, SUB MPU KiO-fey F £tl6. 
bit6 tt, DMA y F $tl5. 


▼S 1-6-3 a7PKPi>X? 


I/0 7FUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04C2H 

37V F l/S^X ? 

w 

TYPE 

IRQ 

STATUS 

COMMAND CODE 


CPU tub SUB MPU CawKiS Sfcfcd'S^XX. 


TYPE(bit7) 

IRQ (bit6) 

STATUS (bit5) 

COMMAND CODE 
(bit4-0) 


: 3 WF©^T X°£^-f 

0 = PLAY |37> F 

1 = STATE §)J$U6 a v v F 

: FXr-Xxg*B#© IRQ ©IfP 

0 =IRQ *7 

1 =IRQ xt" S' 

: 37>KXr— 7x©Sf| ijffll 
0 = g*L*v» 

1 = 

: 3 v v F 3 — F 
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IIIIgB fmTOWNS©A-B9i7’ 


^7 mi-6-4 )«, CPU*>£ SUB MPU 3?yF (D'^y X — ? &W 

g&tr<Dfc{£HL£?. Z. (D Ui/X 7 teZWimv FIFO {y 7-X M VXr-X FT 1 ? h)*f 
JgkftoTViSCr, 5tc3E#©®^ 1 b«»T £-fr/C. 


▼ S 1 - 6-4 A 7 ^-^U-^^ 


I /0 7 KUX 

U'XX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04 C 4 H 

A 9 X- 7 iyXX 7 

w 

D 7 

D 6 

D 5 

D 4 

D 3 

D 2 

D 1 

DO 


CPU 3 7> F t t>o Li 

|SJ — 7 FPXK8>U h © FIFO £*g$c U T v > 3 ®-p, |S|— 7 K V'X C 8 STf-5 i i; . 


•Xx-^XlyxX:? 

Xf-^XP^X^(iI-6-5)Eli, SUB MPU frij<Da7> FC^fEf-SXr-^X*^ 
*4S#tTV»Sf. CPU*^©#^CffifflUtf. COW^X**) 4g|5g©FIFO^h*oT 
i <>5©t, Itn 4 £*a,. 


▼ * 1 - 6-5 Xx-^XU'XX? 


I/O 7 K UX 

b'XX?£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04 C 2 H 

XT- 7 XU-XX 7 

R 

D 7 

D 6 

D 5 

D 4 

D 3 

D 2 

D 1 

DO 


SUB MPU b ©Hff MT^© X r - 7 X $ fl - 5 . 

MI — 7 KVXC 4 /U t- © FIFO ^^UTI^C-C, MI — 7 K 1 /XA >6 4 @£ 5 >-fR*ffl US-ff'S 
it. 


•MiUyX^ 

ly 5> X X (* I -6-6) tt, CD-ROM *> e, R*tfj U fc r - * * DMA HBg-f M',/d 
^7Aia D CPU^ftKfrtiJUTlBSSI-i^ORJECffiffltS-r. CPUi»^K*WflSC 
U, DTS $■ 0 C l, STS S'ICtSufcKi ■oT^fE'C# DMAA^gc^fcB ■tM'&te, 
DTS * 1 Kl*t. 
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mem cd-rom F777 


Tg 1-6-6 


I/O 7 F l/X 

D7x7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04C6H 

KiSfM 1/7X7 

w 

0 

0 

0 

DTS 

STS 

0 

0 

0 


DTS(bit4) : DMA TRANSFER MODE. 

0 =DMA r'-7Kai7- F’CfrV* 

1 =DMAf-^6S ; e-FTi5 

STS(bit3) : SOFTWARE TRANSFER START. 

1 =CPU CDDRSzfrliiLTT'-7&i£& : irZ-Z 

9T-5’l'i>*5’ 

(SI-6-7) tt, CD-ROM *^il^aiLfcT-^OSE*.|±itffl© r ®j t LT 


▼*1-6-7 7-71/'^^ 


I/O 7 F l/X 

l/vX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04C4H 

r— 

R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


V 7 F7i7$w£*- FCt #©it<£.tBL©T-7i/7X7. 


• CD-y-^zi- 

CD 7 7“ 3 - F X r-7 X lx^X 7 (* I -6-8) Si, 773 — F £#!17 & t S C, if 7* 3 - F 
tfWhTfr 7 £l®-x & t. 


▼* 1-6-8 CD77n- 


I/O 7 F l/X 

1/'7X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04CCH 

CD 773 - F X r- 7 X i/'X X 7 

R 

^ 5£ 

OVER 

RUN 

SUBC 

DATR 


CD ©773- F&R&1X-5 fc SOX7-7X 1/7x7. 

OVER-RUN (bitl) : 773- F7-7 **t- 7 w7X 7 fc §, *7 73 - F7’A# 

snrif©7'-7^*)nfciifcs-^7. 

SUBC-DAT-R(bitO) : 773 - F r — 7 ( P~W) **7- 7 1 / 7X 7 C Ao fc £ t £77. 


7 7 3 — F t Si, CDOf-7 7P-A(i 1-6-8) ;T i: SctfSi 1 F©*g&r-7 

OCtT, #fyHlh^6P, Q, R~Wt*y F . l-te77Si 

98f@©r-7 7V/-A-C#^^tFTV^©-r, 1 777^*9 ©773- F SiMt98/M Ft 
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HI SB fmTOWNSGDA-BOiT 7 

U^tP, Q, R~W©#tfy h©£ff-»* *1^*1981?? htt. ZtlZZtl 
^ftlSUBPr-^, SUBQr-^&iffcv^S-r. lI-6-9Bt/3-F'f’OQt*7 F £, 1 
-fe^^^#*T*-*^-n(SUBQ t — 7)<D7 * — vy b ZtfL tzb(DTt. 

#&, subq r-7\t, mmmmtBiitLzt. 

SUBR~SUBW ti, —ISC, CD S4. c f 5 C^^'f 7 -i y 7 f— 9 -5 

©CfflV^tL^-f. 


▼0 1-6-8 ■tF7'^-K©fiS 

t73-K f'-? CRC r'— ? CRC 


"1 



1 

V 

h 

12'<-f h 

4' <4 b 

12 f 

4 y< 4 h 



1—7 1 / 


1 71' 


▼ 0 1 - 6-9 

CD-ROM ©SUBQ 7 * — 9 <T>7 * —7 »j F 


CNT 

ADR 


DATA-Q 

CRC 

1 

1 


1 

1 

0.5 

'<4b 

0.5 

'<4b 

9 '<4 h 

2'<1 h 


-0 0 0 1 : DATA-Q<7)»yii;(±,ll#(l!)ffiffiS-ff}ifrt 

ooio : Discruxicfcits^^Dritlii^fftirt 

0 0 1 1 : DATA-QWfli«lc(2,ISR3- 
-3 > h □ -«. : h 7 •■/ 7rtwti , r&l£!£!Si|1 -£ 77 7 


TT 


Si 01 


1 7W-A|Aji7)SUBQ<7)f'-?WW;«0^-*1(±12^''f K96h' y h).98ty |-<7)SUBQ 
=>- h'OT-j tbJJitoo 2 h'-/ h ([nW\'<? ->) &. 


• CD-y^zi- 

CD t/3-Ff-^w^X^®D6-9) f±, t/3-F^I&®lif;®©y^X^ft. 

OVER-RUN t* y F*?0, SUBC-DAT-R tfy h ** 1 T$>Z>t §W$J 
~C, ^tv*— 7>5§^(0VER RUN fc*y F = 1 t— 7(D1$L 0 fc C. t &7F 

L£i~. *~y<—9>kli, CPU C i o T CD if Xn — Ff- ^ v*Jx 7tfWc£ ft#©? *> C 
&©r — 7 Cl t£©©£-f. 


▼S? 1-6-9 CDitVn- 


l/OTF'D* 

\s*SX.9& 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04CDH 

CD 77 3 — F* r - 9 u 77, ? 

R 

SUBC 

P-DATA 

SUBC 

Q-DATA 

SUBC 

R-DATA 

SUBC 

S-DATA 

SUBC 

T-DATA 

SUBC 

U-DATA 

SUBC 

V-DATA 

SUBC 

W-DATA 


CD <7)-0-yn- K k BCD7—7 u7X7. 
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fmTOWNS tt#a©Ata*7 , ^XS'9-3j?“ b LX \>fT. 

zomxit, *-d?-K, TOWNS '<y F\ TOWNS^XX, X°!) >9, 7nn^fVX 
?, fXX, RS-232C T y^7i- X&fc*©r'*T XCOVitSIftUt. 


7.1 *-/!?- K 


fmTOWNS T(i, #!&©:£?£ A*T S IRC 

tt, W^Of^MXTt. £©»Ttt, +-T:-Kt+-TC-FM X^7x-X©f±|fl^t 

«scov»-rjiPiJibs-r. 

7.1.1 +-7K-K*f >^x-X«5 

+-jR-K©ft«* t ^si-7-ie^ts-t. 


▼at 1-7-1 *-*- K T > * 7 X -x©tt« 


nn 

ff 

i± «K 

>f 7^7x-X 

'>') 7 


•m# 

• 9 6 0 0 bps 

• 8 t*-y h +m&s*V TJ + 1 X b y Xt*y b 

• + — d\— F#> 6 ;£{£•''« ffl — S'lRjIraJs 

(m* + -4-;-KEOl>ttt, 3K^|p]fenI#g) 

ay h V — y 

8 0 4 2 


*-*- Fffl9C««(JIS/^g'>x b) 
\zy-V- 1 8 0 4 9 


+ -tf- F C » JIS @B?IJ© -7-1) h §yt 'X X b X -f xm I -7-2) ** * D , * 

tiCrx^-©^v^T7°tafeS^^7°^*)D ST. *?*e£i;T«S?-r4 £ t 
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* I SB fmTOWNS ®A— F^iT 7 


**T 

7-tf-Ftt, v****S8R-p*frv»2: k FMR S/'J-XoiOtHUt 

■r. 

7 — d?— FT y^7x-xii, :£ffcfc7— d?— 77T ^7x-X 

T7. II#, 7 — d?— F*^;£#^t-7 £)££©&■©— ft'MIJTttf, I ^f^MX^f 

SWftfenTflT*-. 

7-d?- Frt®eH:7-d?- FfSOfOT^T nytLT^ 7 7^8049^^2 ft, fl $ftft 

+-©##*ttajt , r*fltK:3as5sa**fcU'rv»si-. 

Wfi'J(+-d-:- FT 777x-X)CH, SO ©T'f 7704 7 7 -78042**7 -d*- FUfflfc 

bT|g«£ft, 7-7*- F7“?> #fc'7 U wKi^K^LT, CPUfcjfifc-rS 

& a *Sfc LX vx £ 7 (0 I -7-3) . 


▼HI 1-7-1 JIS 7-tf- Fco^fM 


□ 


y 

(copy] 

fel 

1 y 

1 y t 

3 y y y 

[pre] (pf9| [pfio| 

0 

i y 


(esc] ( 

1&) ( 

SI 

3 = J] ( 

'$?i ra>*i 

40 [5jJ 

(t| (il (id 

1 (o| h y 

E 

is 

H 

Is® 

3 h 


i y t 

») y y y 

0000 

<2 

[ctrl] £ 

d i 

li) 1° 

j y 

y y h y 

y ty 0 

QlsI 

[shift] 

0 

y 

y b 

3 y y y ( 

ijiii 1 

'shift] 

pstfe] 

I CAP 

(SPACE BAR) 

Psfl ra 

l^wi] 

fm 

m\ (i gj] 



M 

M 

w 

y 

H 

y 

W 

[iw>] 

y 

0 

y 

0 

0 


y 

y 

H 

0 1 

0 

H 

y 

y 


0 

y 

0 

0 

Cz) 

y 

[£] 

y 

y 

y 

y 

0 

y 

y 

y 


cy 

(000) 




▼0 1-7-2 mtm'>y F7-tf- VO>9M 


□ 


(eFE#] (cXF 

3 y y 1 

y y 1 

0 0 

3 y & 

=s) (pfq) (pfk] (pph] y 


g@ 

0011 

HP? 

J01i 

pmi 

2T000O 

0 [ 

ngrts 

OWE 

cprfli 

00 
Y U 

00 

iwtrti 


WWW 

A 

hjis 

F 

UTl 

H 

JUjt 

K 

)J00B U 

+. 

($ai) 

| SHIFT | 

001 

|] [|] [ 

C V 

[i] 

00000W 

M ( . ) . t/ 

W f 

| 

Stfht | 

| i^FS 

□ 0 

« 1 en 


fag*) 

0) 




0 


0 


0 


0 


y 

H 

y 

y 

y 

y 

y 

y 


0 

0 

y 

0 

y 

y 

y 

u 

y 

y 

y 

y 

y 

y 

y 

a 

Co 0 

(000) 


—1t£cr>i%-g<nfr 
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wnm safflT'A'fT. 


▼HI I -7-3 +-,1-:- KMfflolBft 


* ft 


*-*- K 



7 . 1.2 +- 7 K-K»JH 0 Uy 7 .^ 

3.— 9*-**ff J* L tz7u 7? A * ifT, ff3#lfc + “ S * if ©Bfrf^ * 5 «C tt, 

+ -**- F"f >^7i-X(8042)C^ftT3v>' F*3SfflU %<D'&, + — jR— K*^8042C 

n <d x -5 ji/^xj'AseoiDit. 

• □v> K 

8042'\© 3 ▼ y K ©)lfcB tt, n v y F 1/ j/'X X (* I -7-2) Cfc** 8&tf £ fc K J: o TfiX> 

%-f. 

37>F®7*-77MUi2»^t. +-d?- 

T'-f-f Xft — r'li, + — jR— X K)t L 1 3 v y K 


▼ S 1-7-2 3-7>FU^X^ 


i/orbvx 

U'-xxr^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0602 H 

377F 

W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


ftilft- ?<ny*— v-y b 


bit 7 

6 

5 

4 3 2 1 0 


1 

0 

1 

t-y 


xft— ycny*— v-y 8 


® l/f-r ba 

bit 7 0 

1 1 0 x X X X X 

1 ■ ] 1 

: wm 

WMf'-t'i xID 


^2/nM bg 
bit 7 0 

OXXXXXXX 


CNT(f-^S) 


% 3 'U b a 

bit7 0_ 

0 x x x x 

t'—7# 1 


jg4/N*-f ba 
bit 7 0 

0 X X X X 

r — Jn 


231 


HI® FMT0WNSfflA-K'?x7’ 


I -7-3CW t £ f . 


▼*1-7-3 F 


av> F 
K £ tt 


« m 

» ft 

10100001 

RESET 

Z<D*-y%$:VkZk?7*)UbVmb 
tib. tikcDt-fcDgiB 

<P%k% Vvfr&SIf-g-Cfc Z(DX — 

Jt? b. 


10100100 

|hJB#JT 

mm* 7 b *-#- F©HB#rrii*w^i; 
-rs. 

lfy/ 
vT n y 

m 

10100101 

HmTHSM 

b' t 7 

§l?g'>7 F *-*- F©IMB#fTlt£»ii: 
1 - 5 . 

n 

10101001 

10101010 

10101011 

10101100 

10101101 

10101110 

■71-v 7 mm 

'N°Tf-y ^ WH £400ms t Z> . 
)) 500ms b~f&. 

n 300ms bi~6. 

)) 30ms b "f 2> . 

)) 20ms h i~ £ . * 

f7*)VY 

&400ms 

-30ms. 

wiij 
l i-vf 
-7 A ^ y 

m 

10110000 

*-y ^MH> 

*-V;KDSi!)Si(2o03- F&3E2 
KitHS-T 5) fc -t b (r 7 * /u MiW 

m. 

F« 

lfy/ 

ffl 

10110001 

ii — 'J A&tb 

in - y /ucDMii>&S)j k t b . 

)) 

10110010 

NMI ACK 

y -i yCPU©NMI/\> F y (£, =^ — tR— F 
^e,©NMi-c*ar ts-tttbLfce., 
MzZtDt-yZMbftVtlimbKlK 
Jv4 3 y (4®a^SPr1L 
fcv>. *fc, NMI©ACKJ.^T-;oy-y 
ttJEc €. *v». 

lfy/ 
3i y 
JB 

10110011 

i 

10111111 





* © ? 4 Ayfy ^mS20mstt-v ■> x r - 7 k £2Cji§ffi Ltv>51^4 JfCttBixS C 
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mm ss©tvwx 


* 1 - 7 - 34 *©^^ fctt, A- b y t°- hKiffcJ: D, 

LT* — 7- 7**^2 ft 3 - t ^-r-^tB©^ 5 ^*0 I-7-4C, *- 

v y t°- hs&^c^-f^f-y i- 7 -sc^ts 

ft. X-X fcv>5©ti, +-**i¥S«tfck8T*9 t ft-*«$ftfcfc ££7V-X fcv>v>£ 
ft. 


▼m 1-7-4 ft— r-X&tB©X-f S >X* 



ON^ 




— 1 0N ~\ 

r 

t 

t 


%* 3 -h* a b a b 

/ — ? t — 9 ru-7 7"u-? 


▼ 01-7-5 ft- h U tf- hftfF 


*-A 


ON-^ 


t t t t 

A AAA 

9-9 9-9 9-9 9-9 



9 4 '^^ "/ 9 |nJI J m 


•ft— ft— Kf-^ Uy7? 

ft-ft- F^^caftflTSfeT*-^ tt, ft-ft- Fr-X wftXX (# 1 - 7 - 4 ) 
AiBLSft. ft-ft- Fft ^ftyx-xa^Sg^ftS-f-X©?*--^ 

TV>£ft. 

7*-vyH:ii, 4oof^*0St. ft— r-XS, SS©ft-Aftj£Sc&-£BL£ft. 
X'f Avfty X lit*—') tf — b ©^-n^iSi© £ft. 

£fc, 7 *anM xRttlffgft— X &, ft — ft— F Xftft — ft— Fft >X 

7i-XEo4l'fcl^, Xr— XX&& 1S t iSHr — X fi, HM<D 

*4 MSt©r-X£ 386CPU cg|S«ft©KflySb£ft. 

&fc\ ft-©7 Fwxfi, lI-7-6J;iI-7-7©i^E^otv^t. 
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St I SB fmTOWNS ©A— KOxT 7 


rm 1-7-4 Kf-^ 


1/07 KU* 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0600 H 


R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


+- 7 -?© 7 t -77 K 


IP'MH tg 2 /<4 K a 


bit 7 

6 

5 

4 

3 

2 

1 

0 

bit 7 

6 

5 

4 

3 

2 

1 

0 


1 

X 

X 

X 

X 

X 

X 

X 


0 

X 

X 

X 

X 

X 

X 

X 


I I 


+-r km 

— i =^mts~>7 hmmrm&o, o =*l 

1 1 =£g!fg'>7 hUfSHTSt*!), 0 =>5f L 

— I — 0 =SHIFTffT+T*V^ 

L l =SHIFTffT+(*tett^»#+-RIWT«*!J) 

1 0 =CTRLffT4>T-*t\ 1 =CTRLflT4 3 

0 = Makea — F, \=~/V— 73 — F 

*-jR-F®B 

pOO =mtM'>7 F*-tf-F(2'xM F i'-'ryx) 

— 0 1 =JIS*— tf— F (2/'M hi'—<r>x) 

— 1 0 =§?JIS*-**- F (2/\MI 'i'-'r'y*) 

•— i i 

— 0 = 2 /x *4 K BJm 1 = 1 aMKB 


! -^(B 7 j -77 F 

SIaM Kg 



bit 7 


0 


HI 2 7'M F g 

5 4 3 2 


-MtS'7 7 F£ 

" 11 ^ 5^7 FS; 

-SHIFTffT 

-CTRLJfT 

74 A* 7 f 7 ? 77 ^ 


1 0 


+-r kfx 


# - 4-:- F e. § ft -5 r • - 7 fc k HC^KSe -5 . 


x/x'-f T.JglflfST'— 90)7*— V>y F 

siamm S 2 AMi-a 


bit 7 

6 

5 

4 

3 

2 

1 

0 

bit 7 

6 

5 

4 

3 

2 

1 

0 


1 

1 

1 

0 

1 

0 




0 









&ST'x*-f xlD xr-7x 


k©r-7^tt, 4r-dt— FJJW©T'x''f XriV'f VCPUKXT-^X5:iift]-rSfc4bC#S't 
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h@ I2 aMM 


bit 7 

6 

5 

4 

3 

2 

1 

0 

bit 7 

6 

5 

4 

3 

2 

1 

0 


1 

1 

1 

0 

1 

1 




0 









1 CNT(/nM HR) 


F»f^x^-ii-;- F-f y*7x-x&SUTfttt*-*fca&K:fc 
&. ^IPJJl f-7 7 D CPU(8042)ti, <9©JnXfc-e:-fK:C:tL«*^>f ^CPUcajB-fS. 

CNTtt2/<4 H»0 t-^(2aM bS*^tf)0^>f h»£^U 0 bEiT 

S. 


▼01-7-6 K 




7C 


7D 


5D 

5E 

5F 

60 

61 


62 

63 

64 

65 

66 


69 


5B 



6B 

6C 

6D 

6E 

4E 

70 

71 

4B 

48 


4F 


4D 


50 


73 



'0 1-7-7 ifr>7h+-^-Kx+f>: i— K — i 


T > A - ft * ^ 


7C 7D 5D 5E 5F 60 61 62 63 64 65 66 69 5B 


01 02 

03 

04 

05 

06 

07 

08 

09 

0A 

OB 

OC 

OD 

OE 

29 

6A 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1A 

28 

1C 


ID 

6F 

IE 

IF 

20 

21 

22 

23 

24 

25 

26 

27 

OF 

72 

53 

2A 

2B 

2C 

2D 

2E 

2F 

30 

31 

32 

33 

34 

53 

52 

10 

67 

68 

35 

59 


57 

58 



6B 

6C 

6D 

6E 

4E 

70 

71 

4B 

48 


4F 


4D 


50 


73 
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ill SB fmTOWNS ©A— B9i7 


•Xx-^XUv^X:? 

8042©XT-XX£Sf^3fc©©i-'v>'x;7;6SXT-XXi/>>'XX (* 1-7-5 )T-f. 3?>F 
•& t IG, £©l/'X'XX£Sc<&fctibT IBF 0 T$> Z> Z. t £WijC581&LT:i3 < <65>|? 
**£93:1\ :®t'y F**l (D^^h^ht, 

ttz, OBF (£8042*^ 80386CPU b # 1 K45®t, *-r-X H>>'X 

^ofit^a-aj-nsgcfct, *sg i fc*anBt3E-r. 


T* 1-7-5 Xx-*XUS>X* 


1/07 K UX 

U-Xx7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0602 H 

Xr~7X 1^7X7 

R 

ST7 

ST6 

ST5 

ST4 

FI 

F0 

IBF 

OBF 


ST7-4(bit7-4) : a-f-£iWi*7f-7Xf7 f 

Fi(bit3) : T'%. 


F0(bit2) : iHfflT7X(8042©F , 335XnXT^KJ;TT-bT F Zti6). 

IBF(bitl) : 8042©A©''*y 7 r ©tKSs^’X't. 

0=f-74Uf-7tl iXX^oJtg) 
l=f-7i5!)(f-7*iai!»i±) 
v X 7CPU (80386) £*8042© ATl'* 7 7rC 7— 7 £ T -Y F^St, 1C 
*0, 8042£**©7-7£74f t o c*4. 

OBF(bitO) : 8042©ttl tJ'*y 7 7 <DtyM%mi'. 

0 = T — yt£ U 

1 =r-7£>9 

8042** fcb#'* y7rCf-nn -FtSt, 1C * (1 , v x 7 CPU 
(80386) fctiTjA •y7rCf-7S'J-Kt6i;0Ci5. 


•8042x-^UvX^ 

8042 r — 7 P'^X^d 1-7-6) (±, 3WF ©^ 2 F i' ?, ®F3f (^"7 7 - ^ ) 

*§-£, *ft&$^8&tf©Cfctefc>*i,S-*-. ^©if-a, ftC8042r-7i'v ? X 7 
fl©, fttK37^F|l F %?■?> Fl^X7K:!t§ t~t. 


▼ * 1-7-6 8042x-7U"i>X7 


1/07 K UX 

U'XX^^S 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0600 H 

8042’f-*u$>X* 

W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 
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H7* 


•l!l U 777*Uy7^ 

ay 9 7 ? ^ * gk i - 7 - 7 ) a, ay 9 && 08 B £fg ^ -t. 

*-**- K)fe6©ay9&*0W&*33t*7?^(KBINT^ t *-ztf- F^77i-Xi^ 

©aS#yay9&*©W&*S*7?^(NM)©2o©lfy h***9 $1\ 


▼H 1-7-7 |lJ‘J^SH77yU'77^ 


1/07 FUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0604 H 

SI 0 7 7 T' w 7 x 7 

R 

'F J£ 

NMI 

KBINT 


NMI(bitl) : + — jR— K-f 777i-Xfr£©NMiajbii&© : t)S ; &^'t. 

0 =S99jX&&L 

1 =fflOia**o 


KBINT(bitO) : tf— K*»e.©ffl D 

0 =WDj&**B 

1 =mo &%■$>>) 

•fijua^-swuvx^ 

ftl 9 ly 57X * (8 I - 7 - 8 ) H, #J 0 6 frfinl t hfr<D7?7 (KBMSK) 

&$>Z(D&-T-r. 


▼» 1-7-8 


1/07 Kl'* 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0604 H 


W 

0 

0 

0 

0 

0 

0 

0 

KBMSK 


KBMSK (bitO) : *-*-Fg|9iA*.0®J®p. 

0 =mD&&m± 

1 =fJ0a*.| ! F5J 
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HI S3 fmTOWNS ©A— KOxT 7 


7.S TOWNS A’-yK 

£ ©gj5T* it, TOWNS A y F H^7 x-X0a-F7i 7 ©f±£& A 1 » § C O V>T jj¥l£ 
LST. 

7.2.1 TOWNS 

Tfcftfc TOWNS A y F©T y^7x-X(i, TOWNS ^7 F ©TTfefe©^®)^ y t A 
y, BtfTy, SELECT T? y, RUN y©ffTttFJ*^FFbA^$ixSff^Jc*o 
TV>£T (01-7-8). 

TOWNS Ay F©F'3®XT yf-T“S> ©finite, T^T#ft©GND C®$c£*vtv>£T. 
LfcA^T, ^©S ^T#XT y T* 5 l£Jf'5rteC&oT^ST. fe L, MSX ft®© Ay F hi 
m i&tzm&lt, COMtttfJfcOCUST. C©h#, COMA*fc 0 k*9, #XT y A© 
A#**nTfi8e*!> ST. 

AiJ-^y, B JJ?^y©JfTCJ:4fl|-t*K^4Ctt, TRIG*©a** 1 Cltfe 
ST. 

▼ HI 1-7-8 TOWNS Ay F 


TTfflJ TOWNSAy K 
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H7* gafflT'A'1'7. 


7.E.E TOWNS 

TOWNS Ay F fct 2 8 £ <fc 5 C, l y'JXtb ZtlZtKDJ&ffitettfc-t Z *■ 

•5 . 

AjK*V, ±Tfe&SW>K*>, RUN jF ^ y, SELECT 

A-yFl, 2A*^FX^(gI-7-9)^?>, £ £ t § £ 1\ 

COMfcBAji TRIGtfJ#©SI*lCH:, Ay YWjW*? (*1-7-10) $H£v»£T. Ay F 1, 
2 COM AfiZMfrlti-tliiaMtttfc'rzy? 0 

K, TRIG At) *K*aT«^C «75/4lCU»< &**»* V £i~. 


▼It 1-7-9 Ay F 1, 2A*Fv7^ 


1/07 K U7. 

Ui>7.7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04D0H 

F 1 

R 


COM 

TRIG2 

TRIG1 

RIGHT 

LEFT 

BACK 

FWD 

04D2H 

Ay F 2 A7ji'^X7 

R 


COM 

TRIG2 

TRIG1 

RIGHT 

LEFT 

BACK 

FWD 


TOWNS Ay Kffl^jRyvcDffTfcWflSS'W-t. 


COM (bit6) : COMA t)**?. 

0 =COMA2j* j £v i 

1 =COMA77* 5 S>5 

TRIG1, 2 (bit5, 4) : Atfy V(TRIGl), B 7 >(TRIG2) . 

1 


RIGHT 

LEFT 

BACK 

FWD 

M ^ 

0 

1 

1 

1 


1 

0 

1 

1 

#[rIT-C£) tffflZtitz 

1 

1 

0 

1 

Ufo*-mi>Wisti1z 

1 

1 

1 

0 

S|6l+-(±)* 5 Jf Ztitz 

0 

0 

1 

1 

RUN* 

1 

1 

0 

0 

SELECT 7 V 3 ft fc 


T« 1-7-10 Ay FfcUTjU^A* 


1/07 KU- A 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04D6H 

Ay Ktti;fri'5>X7 

W 

0 

0 

JOY2 

COM 

JOY1 

COM 

JOY2 

TRIG2 

JOY2 

TRIG1 

JOY1 

TRIG2 

JOY1 

TRIG1 


TOWNSAy S!i$11f|guj7x 7 TfeS. 
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min fmtowns®a-kox7 


7.3 TOWNS 


£©«Ttt, TOWNS v)xM >^7x-^©ftffi*i:«§K:ov»rjSISiUS1-. 

7.3.1 TOWNS 

TOWNS v?x<7M ^7x-X©3^?^li, TOWNS 
0 I-7-9K TOWNS v XX hT XX 7 x — XOT'n 
£»*©R*JR9©*!l»tt, 

▼ *X©gH&r-:7tt, 4 e? Kl-r/i/J-frsKKSiiST. COM 0 — 1, Sfctt 
l-OCSEfcS-SSfc, ■v^xfil-r/i/0'r-^*26auST. -®8MT£ 4 Hig 9 311“ £ 
kCiO, n X £H\al<DT~?*Wtfry&.2>Z. (01-7-10). 

^Oir, STROBE ti COM fcB#©Kte$ flfc fc ©TT. KfrtflbMJ&cafcoT tt, COM 

ta**ictTis#, juft, *flss**#a7 , -^**<E3S3n*-r. 

DATA VALID ti, ▼ * X*» 6 ©«*«<§• ('<▼ F 1 , 2 A* 1^5>X X C<E3I$ 

ftEFtflT-f. 

**, A, Btf*>©ff4§TRIGl t TRIG2 tt, STROBE fll# 4: tt#SHffiK:A*TS, Sc 

*JR9 

▼ 01-7-9 TOWNS 70^t-f >?7i — X©XP>yX0 



^ ^7FAj]l/yX^ 

Data (bitO) FWD 

Data (bitl) BACK 

Data (bit2) LEFT 

Data (bit3) RIGHT 

STROBE COM 


TRG1 TRIG1 

TRG2 TRIG2 


240 



m7W &m<D5*Jwz 


▼ 01-7-10 TOWNS ■?0*(F>-5"( S. F 


T1 


T2 


T3 


T4 


Next 



T4 : 77 wwxfrbr KixX'if rirzmi. 

TDl-4 : ZfrSTROBEia^<D%ikZ%kft\LXfrb, 7 K V Mt UZ fojjt & t 

TCS1-4 ! 77 h^STROBE^-t^^b^-^T^^, *7^ X<7)7 K &tf £ 



MIN 

MAX 

T1 

100 (|ls) 

150(|is) 

T2-3 

50 ((is) 

*1 150((is) 

T4 

300(|is) 

*2 

TD1 



80(jls) 

TD2-4 

— 

40((is) 

TCS1 

80((is) < TCS 1 < 100 (ns) 

TCS2-4 

40(|is)<TCS2—4< 50(ns) 


*1 T2^150|isJ^±^^ 

AT* hflySfcfrV' 

*2 *7^X(77T 

fc»«#KJ:oTft£3*i*. 


7.3.2 TOWNS 

TOWNS V ? X T y^7i-Xli, TOWNS'^ FT ^7*-Xk0i;i/J>X^Si!M 

b£T. 

•7 7XO»iB, XY Wi^|pI t i> 8 tfy v-TXllfflCPU CiD 4 Ify 

KU^fo^Kl, 2 A#i"$>**©Tffi4 tfy Mcte3&$*l£T. 

©7*-v-y h (±# I -7-11© J: -5 K^OIT. 


▼S 1-7-11 F 

vj? x © Hi© r - ^ tt*© 4 - T 1 ^ 

X 7 -X 0 : 8 t*-y FXffi«(2©l*»£3t) 

1 ^i®f-7 S’tij Lfcl&iK^^ffltSTTI&ti 
£SL, fe£[R]©lMrt 5 filt &*|ol©^iiJ 
*5 lE»fc&4. 

Y 7 -Y 0 : 8 tfy F YffiS 
X 7 -X„1:IH*TS[r)* s ^^, ±7J[Rja*IE&i: 
*5. 



t'v F 3 

t'-y F 2 

tr-y F 1 

t '-y F 0 

1 -yjisg 

x 7 

X 6 

Xs 

x 4 

2 “T'lUS 

x 3 

X 2 

X, 

Xo 

3-yj^ g 

y 7 

y 6 

Ys 

y 4 

4 -T'lUg 

y 3 

y 2 

Yi 

Yo 


l/'777©5t‘7lgt6T7 lgC^077^%S§;ri 

£1\ TRIG*HJ**lCtT*<£'®*»*9S1-. 
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SI IBB fmT0WNS®A-K7i7 


''°7 F 1, 2 tt|;fr7'7X7f;i, STROBE ON/OFF -f 5 i t t, h l J if 

tf?>(Dm*0mi-6<Dl l Z$>6fr'ClfbTRlGl, TRIG2 C 1 

▼0 1-7-11 TOWNS v9x®f£»ifitffl:yx-7<®Wff 


NO MOVE 


«+ feh 

M ffh 

1 

l* nnu .j 

01H ►] 


(RIGHT) 

^ rrn 
*1 

*1 

*1 

*1 

uzn ► 

(LEFT) 

^ u. i zjmm ^ 

*2 

0.254mm 

** — 0.125mm — ► 
*2 

0.254mm 

— 0.125mm — ► 
*2 

0.254mm 

^ — 0.125mm — ► 
*2 

0.254mm 

(DOWN) 





(UP) 








*1 (±200DPIcO-7 7 X 
*2(il00DPI<7)V 7 X £*t. 



- 

0 

+ 

X 

RIGHT 

NO 

MOVE 

LEFT 

Y 

DOWN 

NO 

MOVE 

UP 


7.4 yvy$ 


^©S5Ttt, 7°'; 77-T 777x-X©ttffl^M®gC7>v>T8¥!ftL;i:t\ 

7.4.1 yuy^y^j:-xnw 

7°'j 77T 77 7x-X<Df±;|f 1-7-mz^kLtir. 

fmTOWNS *i-9- tK- bf a 7° <j 7 7 « FMR * if fc SSIte*** D, -b 7 h d- 77 frftl cJjl 

satT^y, #±aa@©j£3i***sjvrv»si-. 

-b 7 h o-7Xtbt§T*f;j:, 8t*'y(- ©r — 7 £ 1 tTy h Co # 1 #©#%i&t k M7!l 

r — 7 ©^ttui— ^3®fTT-f . 


TR 1-7-12 yj 77-T777x-XC0tt^ 


Jmil 

ED 

a » 

A y^7x-x 
T~ ^$z3£ 

7°u ^7A/DMA 
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m 7 m si®j/Hx 


9T—^(DAtl 

r-^^mtatazit, t-r, BusYtfoThzz.kzmmLrT-fzmtii', m^r 
STROBE fit -§• £• 1 KLt, 7 “ V > 9 U X f - 9 - h U & t. £ © 

STROBE 5 t» 7“'J >7 MM BUSY f§4§-£ 1 

I'M ACKNGf§4§-£ 

0 C UT^#K®^0U S "f . £ ©BjSfltTtt BUSY 0 izt£&) £ . 

DATA, STROBE, BUSY, ACKNG ®?T $. >??-*- h *0 I-7-13K:^L3;-f. 

8*©r-^H, STROBE H, ACKNG *&, BUSY KUJt^l-K tt, $iJ®fflE7“'J 7?<DXr 
- * X % jift]-r S «#»**#* U £ 1". 

0ftlClt5t©Cli, 7°D -fey p-f £ EXPMOfB-^-O^, *®ON 

43S®H^fcfl^)*iNPMo y^srWSB'fb-rs)****? 

Xf-^Xffldt5 fc©i;li, 7°l> y)$*VtV>4;ifc£5Vf SLCT 

{§#, ttWftfcSfcT*-* PEff-t, RINF1~RINF3***9 S-T. KhhiMD 

X7- ^|azioTi/i?>#-^Gf±, £*t6©X7-— ?xM#* s 3iftl3*i, 
nt-r. *fc, STROBEfl|#ett-rSACKNG/BUSY©(Sgfe *<*4©tN 
-* £3§ 9 ffi UT v» £ X’a A fe 7 mif t. (ACKNG/BUSY fcfSfclttf 4) t * o T L £ v» 

SIT H I-7-14C-E7 hn-^X4 7 7 7 x — X £ t . 


T0 1-7-12 *#-£7’ t )>ff‘£l<»im% 


STROBE 

DATA 


INPMO 

EXPMO 


X'J >$ 



BUSY 

ACKNG 

■ru >?£ U-fe-z h + *(»*<) 
7° 'J > ? ^ 'J -t 7 
SLCT(* '7-1 >) 

PE <««!Jft) 

RINF& E 




MWffl 


XU > fntkMZMt 
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i! I fmTOWNS CDA— K ^xT 7 


Tin 1 - 7-13 $> 73 Lj r-t 


DATA 


STROBE 


BUSY 


ACKNG 


1 .5u s(min) 


| 0.5/is(min) 

i 1ms (max) 


r 


|U 5//s(max) 

U 

1 

u 


Tfccft: -► y°\)y 9 


7° 1 ) >9 -> 


▼ 01 - 7-14 -tz> h □ 


Kv-f /< 


74244t[U'j 

> b 


^ * 9 9{9,t ] 


U'>— /< 

+ 5V 



7.4.2 yu yy^yyyx-XCDLy'y'xy 

XU xf-7xi/^^!2o, t-?i/'Xx?(£BXO*sio, 

fflU)A&$JP^XX?*n o, a > b n-/H/XX?**l o©fh5 O©l^^X7W0 £X. 


•x-^U'^X^ 

r-Xi^'X'X^(^ 1-7-13) ti, XU >XC^LTji£T--?£#§jAtfi'XXX'CX. Cl© 
l^-UX^Cf-^^tliXillSJ:, XU V^CtLt STROBE 7-9 
<DW 0 &&&%%■£) 0 , <^©T-X4-SO^ti2. <£ ? \zt£r>tzb, ACKft-§-£3I b £ 

X. 

r - 9 y XX X C# K, XU >X *5r- **-? g Otitf 

4 DS^. 
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H7« S«©tVM'T. 


Ti 1-7-13 


1/07 K U7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0800 H 

f-7y-7X7 

W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


D7-0(bit7-0) : 7°y t> F/t — 1-7 5. 

;ci/^n3?v f/t — 7 & # § jitr t, 7° y >• 7 k x>t 7 -s 

STR0BE<§-5§*J g»j w C j& €> tl 5 . 


•Xj-^yy7M, 2 

2 (SS 1-7-14, *I-7-15)Ctt, 7° >J > 7 tit 7. 

7°y £7. r-7£* 


▼ a 1-7-14 xr-^xu-yx^l 


1/07 KU7 

Ui>7.7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0800 H 

7sT — 9 7\\s i/ 7\ 9 1 

R 

BUSY 

PE 

FUSE 

THSN 

POW 

ACK 

FAULT 

PREADY 


BUSY (bit7) : 7°y y7a5WfWt‘&S£fc£^1-. 

0 = r-7ff% 

1 = iMF7 


PE(bit6) : 7°y 


FUSE (bit5) 
THSN (bit4) 
POW (bit3) 
ACK(bit2) 

FAULT (bitl) 

PREADY (bitO) 


1 =ffliS*U 

: *77 

0 

1 = t i — XWtl 

: *7°v F©M#®fflttB£77. 

0=IE® 

1 = SgH?S 

: * 7"y 7 7©11®ON/OFF:K®|£-77. 

0 =OFF 

1 =ON 

: 37> F/T-7£;7f fc£77. 

xf-77i/yx7 2 © y — F"cy -t v vt&. 

0 =fS^*L 

1 =csi : *y 

: 77 770T7-A, Sfctt, ^75T v:R)I£77. 

Xr-?xyyx7 2©'J-Fty-fe'y Ft5. 

0 =1# 

1 = 77-A, Xtt, t77TY 

: 7<J 77©r-7Sf§:Rf§£77. DMA, *5j:t>\ f!)yiii*.«-fflv^i,> 

-Cr-7g^7-5^, i © t* y \-&l'C$)& Z. b £ffiI87 Jit. 

0 =7"y 77^f- ^isii'FRr 

1 = 7 y 7 7 's.7-7$E@M#g 


SMB ©awe * ©ft < fc©«, 7*y y*K±yiF#-FSft*^*^a 5 *£(f¥«m#:7°y >7© 

tbt**7#SI). i ©*§£-, *©b*y MC#bTit&tBL /dgtt^S. 
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* I SB fmTOWNS ©A— K'i'iT 7 


▼ SI-7-15 XT— 2 


1/07 KU* 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0802 H 

xr-^xi^sxx^ 2 

R 

ae 

SLCT 

RINF3 

RINF2 

RINF1 


SLCT (bit3) : f\ J htfM&v:?. 

0 =* 77 -f >Vtm 

1 =t >y -4 »R®1 

RINF3-1 (bit2-0) : */'j77Ci7-/77-A*it. *5©#©, 

FAULT, BUSY fc'-y F Kfcb7j£ tl?>. 

mtmt, &ry 

i©uj7x^tt, Xr-7Xi^-7X7 1 ©FAULT = 1 ©t £LU1-Sc£ &v>c: fc. 
i *m®ftUJK*©fl-< &©«, ry v^cj: y -y-^- y?© 
tt«S*#S8). ;©*»£-, F0F7 FC*fLTH'*fflLfclItt^. 


#JDj&&§!H 0L / S ;? X?(S I-7-16)"C(i, ACK £ FAULT CPU CfcfLT 

K 9 a*W 5 J :5 eswe-r tit-cst-t. 

b < £>d s-tirA. «fc a * t #7°y y^^77-f yc Lfc9, 

jBttfctt-f ufco rn^^ATttas^^Kii 

9 a*«r#±-T 4 ±' 5 CLTJS*»sa:^ 4 ttf *9 t-tirA. 


▼S 1-7-16 tlJUIA&MfflU^X* 


I/07 7 K LX 

DS>X*:& 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0804 H 

SJ9 iA^glfpi^X? 

w 

0 

0 

0 

0 

0 

0 

ACK 

MSK 

FLT 

MSK 


ACKMSK(bitl) : ACK^-tCiSfjy&^ftJffll-f £. 

0 =ffl 5 i&*St± 

1 =«us>&*iPir 


FLTMSK(bitO) : FAULTS £ i % *J 0 £$MT £ . 

0 =fjya^ 2 ijL 

1 =#jy&*i? 5 j 

• a> |- □— ILU^X^ 

7>1d-;vf^x?(SI -7-17) TH, ?')'s 9 (DWfflit t DMA <Dk m L ft. 

EXPRM t INPRM hi, 7°D LrtnWMk&tB^-fZCOT, jUjTttO IzLZis^X < tz 

£ Vi. 
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1S7S s«©7 jux 


▼IS 1 - 7-17 □— 


1/07 KUX 

U-yX.^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0802 H 

3 y h n — ;w/5^'x ^ 

W 

0 

0 

0 

0 

0 

EXPRM 

INPRM 

DMA 


EXPRM (bit2) 

: *7“y >3"^<D'f-'>r7'( x&fgiF-rz. 

iOfy 1- (4 -tr> y 7 7 x — X±©xX X 7° 9 4 Afg-Sf-C 

&9, HCH£*< tT’y y7(4*©k§J|fi : 4 1 ©iMf£ c f I »r 

T &. -$B#r B l(7“y y 7 C 4 0 Si 5 OT#« OttS*J #10 ; t ) 
©©■Me 0 Sfi'fctic, -f — y + 

0 K UTt! < r t. 

INPRM (bitl) 

: X') V7^©4 -->+94 X£lg;jr-f §. 

K©t*y h t4 -try lo^^xi y77i-x±©i y/7iAfl^tfc 
y, r©ey ik l &#< fc7°y y7(4^©t 
^7TS.-^BtP H 1(7y y? C4 yS4-S©T'#^©ttl*#^#®0r 
k) ©©% K 0 S-tWrt^li, 4 -y + -5. 
SflttfllTtt, 0 K LT4J < K k. 

DMA(bitO) 

: X') y7ffl©DMA£x 7— 1 $-£ 3 . 

DMA*?7&, r©k '-7 M4g*ltfjK 0 K&5. 
1 =DMAM& 


DMAgfl^, k. 

*WI©*»e*©tt< fe©(4, ry y^KJ: y-y-df- i sft&^:®£as&£(i$fflf4#7°y y?© 
ttfi® £#!$). <!©*§£■, ^©t*y t-K# §&&*§•& (4 0 ctsct. 


7.5 


fmTOWNS Cfi, 3.^7f7oyf-ff-fX7 K94 :/a*fijgE3*VtV»£-r. FDC(7ny 
tV7-fX737 ho-7)tt, MB8877A r-fX^F?^/ ©$!ll® (r$[;bti 

X^tt. iOffiTfi, FDC*«-3fc, ^n- K •? x 7 w^;V0f ^ X 7 ol^i # Oftlfi^C 

7.5.1 xV;^K^70ttt§ 

rt)i©7n >y tf -f r 4 7 7 Y?'{y'<D{$Mt7Uy t? j r 4 7 7 3 7 h n — X (D\±W. £, it 
1-7-18, *I-7-19Cwb t-T. 

T4 77 Fx7^«,2HD/2DDMffl^'f T’-ChV, t*h>h<D7T't TXbm^tH L« 

*fc, 2 Do^r-i rttitsa^tt-rgs*^, »*tijuinrtE-r-r. 
fmTOWNS 4 X ? «3.5T MWt(D 5 7 2 &{±, RU 3 

> h D - 7 (FD 7 V 9 7 y. - X ) X MWCS & t. 
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SI 95 fmTOWNS ©A— K^iT 7 


▼S 1-7-18 rtl7P7 F- 7 4'T'<7>(±t# 



m S 

f± 

m 

li 

2DD-=E-K 

2HD-=E— K 

1 

m M 

ElBSJt/K^T' 

Unformat : 1.0MB 
Format ! 655KB 

Ett8*/ ^7'^ 

Unformat : 6.250B 
Format : 4,096B 

mwMm/vyjy 

Unformat : 1.6MB 
Format : 1.025KB 

mm^m/ bvv* 

Unformat : 10.416B 
Format I 6,656B 

2 

mmmm 

300rpm 

360rpm 

3 

Elt&S 

8,717bpi 

14,184bpi 

4 

7 1 ; 

80 

77 

5 


31.25KB/S 

62.5KB/S 

6 

^ 7 FI& 

2 

2 

7 

F 7 7 7^'S 

135TPI 

135TPI 

8 


l,000mSfiTF 

l.OOOmSJJU: 

9 

'>—751® 

3 ~ y 7 ^ 'i a 
MIN lSmSJ^T 

TYP 95mS^T 

MAX 252mS^T 

ztf $/ 3 — > 7 9 'i A 
MIN 18mSJUT 

TYP 91mSJUT 

MAX 243mSWT 

10 

HiSf±«l 

+5V±5% 
MAX 1.2A 

+ 5 V± 5% 
MAX 1.2A 


▼IS 1-7-19 7D>y t°-TT f 'f X^=l> l'n-7(7)ttti 


m g 

ft « 

ay b v — 7 

MB8877A 

vtf'-bffim 

3.5 4>f 2HD/2DD 
3.5 2D (U — F®^) 

5 34T >f* 2HD/2DD 
5 2D (U-KO*) 

F747*t 

H;*c4 £ 

1 


1 

DMA 

*©ffi 

^-?ON/OFFnJ#£ 


-9- tf- MEH it, K 7 4 ■T’lDfthC, ^WK747'fci^»T*f 


7.5.2 7P^t:V^V7.^CD77r-V^K 

T4 X?£[^'R±C:9-fflLfcfc©£ h777. S&C, 
vn^rf(0 1-7-15). Bfc-rsiuett, ^ ^ ^ o t-f. 

•Iz ?*©■£«, 4z?;?©SE<&-#§BfK:|lgB£ fc -fe??©ID 
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H 7 It 


F777fc*77©7 f -74f}i£, 01-7-1 6C^t*-r. £©0^, DATA 7 -f -;F FC£> 
6, DATA ©n(57HiIE®f;©T — T. 

fmTOWNS ©*:£ OS ?$>6 TownsOS tli, MS-DOS !;MU7t-7y F *Um U 

fmr * ir ©flfeaa h r - 7 ©sawt** tti-s^dctTv^-r. 

TownsOS ©7*— v y F £•, fg I-7-20ti*Rb 

T177C17 'y7t, *7 7©3&, *77©: fi&li, OS LTV»S 7 * -▼ 

7 Hi <fcoTM& D tl"**, fmTOWNS © FDC(7n y t"-ff-fX73>h d-7)^^t?T, 
7N- F 7 X 7 ^;F-Cr-7©ic**£ tt, TownsOS ff ItT* < , FM77 ^*© 

l07*-7 5» Hifc*ffE-C££ ±5K^otv^t. 

7 9 v 7“ i fi, rV x7£|S|>0rc$eM:frfflDTV>&a>£^?' b<DT, h?v7#lif-fX 
7Mffi£ s {£fflFTit:&:fc&>, 7U 771&X 2 
* 7 7 S ti, 01 -7-16© DATA 7 ^ -/F F © DATA ©SP^iiffi^ L £ T. 


▼* 1-7-20 7 P7F<f-fX^©7^-77 F 


>7^7 


F -577 ft 

*7714 

*77:# 

2HD(1MB) 

7 7 

1 5 4 

8 

10 2 4 

2DD (640KB) 

8 0 

16 0 

8 

5 1 2 


▼ 01-7-15 *77£F7-y7 
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HI a? fmTOWNS ©A— 


r Hl 1-7-16 


Y^'v?<nm it 


J”L: 


INDEXfftit 


INDEXf&Ml 


^TL 


x 1 7 > "Tn, 


,+;x Yt>-f)v 

-EXX02 I 




■* 7° U 7 > 7VU 

ID 7 4 —IV K 

— fe 

9 *01 

«* — DATA7 4 -)V K — ** 


lb 



\ T 

GAP 

4 

GAP 

0 

SYNC 


GAP 

1 

SYNC 

AMI 

ID 

CRC 

GAP 

2 

SYNC 

AM2 

DATA 

CRC 

GAP3 

SYNC 

u 

GAP 

4 

i 





INDEX 

MARK 



ID 

ADDRESS 

MARK 





DATA 

or 

DELETED 

DATA 

MARK 





u 



r 

7 

/\^ 

f' 

'< M 
£ F 

V 

h 

ft 

80 

12 

3 

1 

50 

12 

3 

1 

4 

2 

22 

12 

3 

1 

256 

512 

1024 

2 

54 

84 

116 

12 

rf 

)) 

598 

400 

654 

26 Sector/ 
15 Track 
8 

f' 

1 

9 

4E 

00 

*1 

C2 

FC 

4E 

00 

*1 

A1 

FE 

•2 

*3 

4E 

00 

*1 

A1 

FB 

or 

F8 

(DATA) 

*3 

4E 

00 

fr 

4E 



■b-pfnmm. 


-t 9 9 

ID7 4 -IV K 


DATA7 4 -fVY 


SYNC 

ID 

AM 

TRACK 

NUMBER 

SIDE 

NUMBER 

SECTOR 

NUMBER 

SECTOR 

LENGTH 

CRC1 

CRC3 

GAP2 

SYNC 

DATA 

AM 

DATA 

CRC1 

CRC2 

GAP3 

\Z*4\ 

4 '<41 

\'<4b 

\'<n 

1'<4Y 

1'<4Y 


l'<Th 

22/<Th 


4'<4h 


\,<4\> 

1'<4Y 

54/<Th 


(00) H • 

(01) h- 

(02) h • 

(03) h- 


■ 128'<4 h/-fcX X 

■ 256 " 

• 512 " 

•1024 » 


(01)h ~ (lA)H(26-t XX/ 1 7 -/ 7 7 *--? -/ h H#> 
(01) H — (0 F)h (15 " " ) 

(01) H — (08) H ( 8 » " ) 

■IViiT'-f XX, i CcliBffif'4 XXOTSide 0 
•Sffif'-f X X XlSide 1 


r (oo)h- 
1(01)h- 

[(00)h— (4A)h 17 7 X0~ h 7: X74 

1 Y 7 v 7 75, 76l2#iI£'Kffl l7"/Xl:fffl?(U. 


*1 i •/ i'VX'Xn.y 7£&r>-C\.'i>Z fc£SH\ 

*2 ID7 i ->V k£3H\ 

*3 Cyclic Redundancy Check £J(iiCG(X) =X°+X 5 +X ,2 +X 16 


250 


W.7 9 g«©T VW7. 


7.5.3 

7nyt"-(f>(X? K7^i5, fc*© i ? &®jft£fToT^£;©F:oi>T|ftBJ!t 

*i\ j^TcsiW-rsiftf^tt, FDcvmzmvm^t?. 

7a'yb'-f7'(X7K7^7 , ©lffii, 77©®c<&#§ t, 

t-t. 


•T-r7.7©Irc&*# 

T'f 7 7 ©I^f I Klii^O 5 OOffMi s ii D tt. 


-7 -i F F 7 7 7 

1 h?y?e*fLT»§a**fT'5 -tTf. 7*-?y FB#&fc*fc«, £*i£teoT, & 
-fe77©ID7^-;wFC, 1M F777#^, F7 

y *rtc-t 7 * zm v ttwt-r. 

') — K Fyy7 

1 F7 y 7©ftW£— gCH*UJ1-£ ktt. rV 
l> — F F 7 7 7 -f 5 , 7 4 F F 7 y 7©|gti, F 7 y 7©#}£ 9 
ioTItSiJbS^. 

U — Ft— 5 1 y^f hf-^ 

4r7*©jB#©r-*(*7*j|K:ffisr3®florkii:, wt&wz-tzzt’ct. 

'J-Ff-7, y^f Ft — 7©^f:fli, ID 7 w — /i'F£BE^&*S‘5@W©-fe7 7£-0!U M 
^©r-^7^-;vFOfeg*^fc^aib, 

U-KTKU7. 

ID 7 -i -^K®F*3^£§c#-tfJ-f £ kTt. 

•^7 Fco&ij] 

^y F©S&fFC«, 'J X F 7, Xr y 7°, 7-7© 3 8®*^ 9 £t\ 

BU-7-17C, ^7 F©^»fFfcffl«Htt*£L$'*-. 

MX Fx 7 

3E£©^y FOfci FxxXtld^, ftTFJKFy y7 0 )^lnr£ifrfm^£-r. 

XT "J~7 

SfiO^’X F©£>£ Fy yXfili^, liFxxX^ftt^lff^XrxT'tVH^t. 
TFii, t)-l^©X777 , §XT'y7"77l', fi^OXr'X 

/iX7 y 7W 
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HI® fmTOWNS ©A— KXiX 


F^SfJ^-frS <1 k£">-X fciAV>£f. 

'X-XB SHE© h 7 -7 XfiUhtT §?fe© F 7 y X##©^**:E&£t£ftJS;frft'v, #i 
fc&tfWSSfa'vgWL**- (fffl^SAf'7'y^i^ SWSh^yXttO). M&0T& 
6 t §KttS/-^ftffttff*>nS-fr^ 

S'— XlijfFti, Xry 7 W^©iiD 5 §Lfc LTfTbttS^. F x y XFB]©it*s 2 "C 

£>tU£, 2 0 ©X r y X® utC^DSt. 

'>XfAeififK tt, h5y^l/ 5>X X (JI£© F 7 y X 4>T F l'X Satf) * £©«**»£ 
$tiTv^v^©T, $-f, V X F7S&f£&fr<A£1\ *©^, X r y 7WF, S'-XS&f'f^nT 
t*D t-r. 


▼ 0 1-7-17 ^y YtnmhWfetftMSfflk 



7 . 5.4 FDC CDbS/X^ 

FDC 7D y t° -f r 'f XX Kx£ 3. btfTZ £7. 

FDCCtt, #I-7-21C^f & ?. 

itz, ;©^-|;7D y tf^T-YXXFX'f X'rofiJfflCMt'y TV^7n y t"-ff-(X7F7 
£ :/fWWBHtJi& - 7 - 22 ) *** 5 3 E -r . 
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SI 7* SWDtVCYX 


TS 1-7-21 FDC (MB8877A) © lx'7X 7 


1/07 F' 1x7. 

R/W 

lx-777^ 

0200H 

R 

77-771x7x7 


W 

avyF77x7 

0202 H 

R/W 

F 77 71x7X7 

0204 H 

R/W 

■fe 7 7 1x7X7 

0205 H 

R/W 

7—7ix7x7 


▼#1-7-22 F 7 4 XWPfflfflSfi lx 7X 7 — R 


1/07 F'lxX 

R/W 

77x7£ 

0208H 

R 

F 74 7Xr-7Xix7X7 


W 

F74 7a 7 F 0 — ;Hx7X7 

020CH 

W 

F94 7-tz7 7 F 7 7X7 

020EH 

R/W 

F 9 4 7 X xf ->777X7 


• nv> FUy7^ 

3 7 7 Fix 5^X7 (# 1-7-23) a, 70 y t°-f T'f XXflJPo 77 F ^ /cist* 

377FCSI 4 7 4 7°*s* D , bfco v 7 F (47 4 7°^ fc CX r-7 X 

7 7X7C^©|p:3l# 5 ;ill3>T § 

7 — 7 (4, 7xf 7° I 0377 FT 14, u/h/V/rl • rO, 74 7II"C (4 m/S/E/C/ 
aO, 7 xf 7°IIIT(4E ©<&■, 74 7°IVTt4 13—10 b 

74 7IV©o 77 F£3i£bU xf 77x:7F 7 7 7t*>5 13—10 m>i*tifrhz 1 
»£, 10 (4 READY A£j ©iZLh 0 B#, II 14 READY AtKD&t>T& 

V B#, 12 (4#4 >f»y 7 XxnD1xX, 13 £ 0 g f. 

#3 V7K3- F©7 7^Co©Tl5i^bSf. 

h (xv. y Fo-F) tit, ^7F^f-fX7©ilKgM5tl,:!;tt. V (M-&) 1 14, ID 
7-f-AF 0fx77 -S-ffd A* if -5 * s tt. u( F 7 7 7 lx 7'X 7 ©Hfr) (4Fxy77> ? X7 
©ffi^Hfrl'S^i: &©T-f. 

rO/rl(Xr 7 TV— F) 14, X77/^FX©rii^l4t. 

fmTOWNS T44, FDC 7 o 7 7 ©{itC 4 0 , 1MHz Tit 1 , 2MHz Tit 0 Srfg^L £ f . 
FDC 7 o 7 7 GOUT (4^® 0 F' 7 xf 7*07 F o— ;Wxi^X7 (#1-7-26) © CLKSEL ©jj£ 
W&0MLT < tfSV». 

m(v;7f-73-F)(4, ISi^bT^i^lxo — Z. b'C't. 

a0(7 Fixxv-7)I4, 7 7© b £ 1 4-©ftfe(4 0 £#£ £T. 

S (7-4 F #-§-)«, f4X7©I#t(0, DtiSbSt. 

E (15ms r -F 1 x 4 4 4- -Tv) f4, Kn-K^C 15ms £g»)jnllT3liteTt\ 

C(T4 FJ£$£) (4, 7-4 F©(I*ijEbv^^Y-5^©f-i7 7 ; & ; fT-? feOTT. 
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BIBB fmTOWNS CDA-K^it 7 


▼3! 1-7-23 =1 


1/07 KUX 

U'XXX£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0200 H 


W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


70'yt^fa^ F7^[^7yF^iS. &<£>J: 5 #7^ :/*$&£. 


X4X 

* » 




=1 

- 

F 



m ft m m 


'JXh7 

0 

0 

0 

0 

h 

V 

r 1 

r 0 

^ y F £* F 7 y 9 0 y \&W]i~ 6 


7-X 

0 

0 

0 

1 

h 

V 

r 1 

r 0 

h 9 y ?s\, ^yF^I lT6 

I 

XryX 

0 

0 

1 

u 

h 

V 

r 1 

r 0 

^y F£ 1 F 77 ?&Wj?6 


X r y XW y 

0 

1 

0 

u 

h 

V 

r 1 

r„ 

mF^I h7 7 ^ Z 


Xr y X77 F 

0 

1 

1 

u 

h 

V 

r 1 

r 0 

mF^I h77 6 

II 

y-Ff-^ 

1 

0 

0 

m 

S 

E 

C 

0 

T4 XX©T-X(X-X7-f-;vF)£^if 

7 4 h r — ^ 

1 

0 

1 

m 

S 

E 

C 

a 0 

f-(X7 CX— X 7 -i —»/ FD^X— X£r# < 


y-F7 Fi/X 

1 

1 

0 

0 

0 

E 

0 

0 

r ' f X 7 ©1D7 -f —A* F $:Sntf 

III 

y - F h 7 7 ^ 

1 

1 

1 

0 

0 

E 

0 

0 

f-fX7<01 F7 y X®:£X-X ZWlti 


7^ h h77^ 

1 

1 

1 

1 

0 

E 

0 

0 

X-f X X© 1 F9y X©±X-X£®< 

IV 

7*-X4 yXyXh 

1 

1 

0 

1 

I 3 

I 2 

1 1 

Io 

#J9ii*(IRQ)£f££;s-t-.5 


7?m 


r lf r 0 I X7y/^“ h (Step Rate) 

V : BS^ (Verify) 

h : A,y Fo-F (Head Load) 

u : h77 

m : v )\zf- u a — K (Multi-Record) 


a o : 7F^X7-^ (ADDRESS MARK) 

S I *9*>f F#-^- (Side-Number) 

E : 15msr 4 'f 7;^ 

(15ms Delay Enable) 

C : 1M F itit£ (Side Compare) 

I 3 ~ I o * 9J 0 (Interrupt) 


Xr-XXy;X'XX(jt I-7-24)«, 3 vx Fy^XXC^j&AX'nvX FCfcfLT, r-r 
XX K74 37VF0N^C±^t, jI3*lSffi©iS!8c**£ 

*9*7-. 

t"y F 7 (i, t^T®37VF C»Lt^lT, F54 if -5 ^ ( 1 & & 

E*y F 6lif4X^tiMi'4 7'©3vXFO&lWD, 3 ©7 7 X’*U T& £ fc § 
f±, 74 F/nf^Fm'otV^^i^Ut. 

t’y F 5 Itm-ntZ J: o £ tT**, S&f^C&ifc LfctlCl HEAD 

ENGAGED** 1 ©fc SEtt^y F n- F Sfttui £ t InF. RECORD TYPE It, ^ 

m-fexx©*-a-c i k&ot-t. 

t*7 F 4i*l©k8BM F^®jBfC'>-XiX-(*SWi-feXX^l.o*^*Vi)*i^i; 

fttkiSLit. 

try F 3**l©i:Stt, 7 4 X r' C tllfix 7 - 5 (CRC x 7 - ) i 1 1 ^ t S t. 
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SI 7* S«©?A'|'3. 


fc’y F 2tn(Dt ffe©;M 7°© 

t> F liUOilli, rMT’I 3vyF©i^^7 7 7x*-;v©taj5tftUt. 
fft©;M ^©^^^©r-^^t'-S Z. t £*5fcL£1\ 
t*y F 0 tt£T©:M /tfc^It, C077^1 ©£ IliFDCi^W F^fT^T#) 9 , 
$03? y F A^iSW'ftFF d. h £ ~t . 

^4j©tx^ Ij-fe-n t fcfc, FDC F7 x70'J^7 F {§-*§■© £ t TT. ')■&»; 

vm^zt, ztitxvmi'EvMmtmmfc&mffifcv * hTtmffztiz-r. 


▼St 1-7-24 


1/07 FUX 

u-yx.7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0200H 

XT-7XWJ7X7 

R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


3-?>V*zttLX\-'7'f7<DVm*'M?. #tfy h ttft® <fc 5 


947 

377K 

7 

6 

5 

4 

3 

2 

1 

0 

I 

I ©7 4 T”© 

t^T037> F 

NOT 

READY 

WRITE 

PROTECT 

HEAD 

ENGAGED 

SEEK 

ERROR 

CRC 

ERROR 

TRACKOO 

INDEX 

BUSY 

II 


NOT 

READY 

0 

RECORD 

TYPE 

RECORD 

NOT 

FOUND 

CRC 

ERROR 

LOST 

DATA 

DATA 

REQUEST 

BUSY 

74 F T — ^ 

NOT 

READY 

WRITE 

PROTECT 

WRITE 

FAULT 

RECORD 

NOT 

FOUND 

CRC 

ERROR 

LOST 

DATA 

DATA 

REQUEST 

BUSY 

III 

'J - K7 Fwx 

NOT 

READY 

0 

0 

RECORD 

NOT 

FOUND 

CRC 

ERROR 

LOST 

DATA 

DATA 

REQUEST 

BUSY 

D - F b 7 y 9 

NOT 

READY 

0 

0 

0 

0 

LOST 

DATA 

DATA 

REQUEST 

BUSY 

7 4 b b 7 v 9 

NOT 

READY 

WRITE 

PROTECT 

WRITE 

FAULT 

0 

0 

LOST 

DATA 

DATA 

REQUEST 

BUSY 

IV 

f fe© 3?yF 

jlfftF©^^- 

(^fCSIfTbT FOX7“^XE7 b £ [rHU £>IM) 

0 

>6* & V 

NOT 

READY 

WRITE 

PROTECT 

HEAD 

ENGAGED 

0 

0 

TRACKOO 

INDEX 

0 

v X 9 y -fe y b 

(;M 7° I Ffc:3gi*5) 
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HI® fmTOWNS fflA— KX iX 

• h7 "j X us^xx 

F?yXV'$>XXGfcI-7-25)tt, t'S'X XT* D , JSSEO'sy F{fc 

***8 tfy htMft»3il'0»S1-. 0~79£X V ©I&{B£ 2BFBt^L£-r. :©IIJ'JXh7 
t0C40, XT yTW XryT’T’X F'CljgJISFlS'f. 

V''XxX©gS!lHfr ; £'Syi7-5 £ t &T# £ 7. 7°nX'7A-eF7yXIB£tf£& 

t&frFUi*# 0 i£ -tir/v. 


▼IS 1-7-25 F 7 'V X Ui^XX, -tzXXUS^XX, t— X U'7XX 


1/07 KPX 

U-'7XX£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0202 H 

FXy Xi/XXX 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0204 H 

*i9 9\s*?7>? 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0206 H 

7— X 7 X X X 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


■feXXi^XXGS 1-7-25) tt, 'J-Ft-X, y>f F 

7 J -Xt k fi^©-feXXtefi$-|g®USf. -feXXfBti l~16£T©tfc{B£ 2 jlfB’C^LS/T. 
y - F 7 F iyXB#C fi, ID 7 4 F© F 7 y X#5**A D £ 7. 


• 7 s — X UFA X 

7-X^'XXX(* 1-7-25) tt, Sc^-tiiD/#§)A^Mffl^'XxX-C7. COV^^CB, 
tf XX*^H*.tbtfc7 , -X(ig^ajL^), &6i>{±rV XXC##&t?r-X(## && 

b#)***h» 3 * 1 * 1 -. 

iy-XBfCfi, fiC^Oi/XxXKSK F x y XfB £7. flT, Sz-Xnv 

7 F£^fr73 t, F 7 7 X ly^XXWfBt gift F 7 y X fit SrttBitb &**?>, X77/^>l 

fctt, X 77 / 7 yF^lDIU F 77 Xl/'X'XX©fBi:#t < MKSiiL 

£ 7 . 

• F7-T7X7— XXUvXX 

Fx-f 7*Xr-XXiyjAXX(*I-7-26){i, F*7^7©tI4#It5I)0T, IIFy^f 
7*©aS!|, StR $ Ft* FX-f 7*5 w rV (Mi^WikWd tfT %£?. 

^©ly'7XX©t*y F 3~7 t*y F 0 1 t^oTV'St. 
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W, 7 > Sifflx/H 7. 


▼SI 1 - 7-26 K i 7 'f 7 'X-r-: 7 XUi>X :7 


1/07 K UX 

y-xx7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0208 H 

F5-T Xxr-7xy^x7 

R 


3.5 

FDD 

FREADY 

1 


3.5 FDD(bit2) : K31 F 9 T 

0 = 5.25"f 77 

1 =3.5 'f 77 


FREADY (bitl) : tltz F 9 T -fifiv f ^TChi> i b 

0 = 7 y t- 7T T 

1 = y-fV 


• h □ — 

Yy 4-fay Yu~)VV'j7,^m 1-7-27) tt, FDCOXayX, ^-;?©ON/OFF, T7 
X^Ot^fK, #J9j&&-7XX©Jg££Li:1-. 


▼R 1 - 7-27 K 7 < 7 a>hP-^^^ 


1/07 K UX 

Ui>77£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0208 H 

F7-T 7*3 y h n— 

W 

0 

0 

CLK 

SEL 

MOTOR 

0 

HD1 

SEL 

DDEN 

IRQ 

MSK 


CLKSEL(bit5) 


MOTOR (bit4) 


HDISEL(bit2) 


DDEN(bitl) 


IRQMSK(bitO) 


: FDCC-^*£7ny7£f|;£7£. 

0 = 2MHz(3.57 77, 5 7 772HD) 

1 = 1 MHz(3.5T yf, 5 7 772D/2DD) 

7— 7Klf'f$lH3:£©fc*y F£0 t ft# < Z kC <t 9, it^y-7* ? R Iftg 

T&6. 

') - F / 7 T HSp afMfflWS! k * 5 7 f T 7 fc (S V fc i85t (±13 © b # 0 ) 
b 

: 3.5^77, 5-f 77 Fy-T X© ; e-7£©l®17£. 

0 =OFF(ff±) 

1 =ON(@g) 

: 'J-F/y-'f Fffl*fSsJ:£577f 7©H£f§£-tS. 

0 =iM K 1 

1 =1M FO 

: xf'-f r©^s*s*fgs-r5. 

0 = 

1 =fe®S(2D/2DD/2HD) 

: FDC*»£©g!| 

0 =SJ9 

1 =«1 1? 


• K^-f y-feU^ h 1/yX^ 

F74 X'-fe y X Fy-^x^(SI -7-28) (J, K7'f^p>'hn-;Fy^x^oSii^t, K 
9^ ^-?©H UEft, ^ 7^-X{§^©«0, DSL0—DSL3 © F 7 'f X* 

±7X MWRfcfiMrrs ±5 CftotViSt. 
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* I SB fmTOWNS fflA— F7 i7 

4 ya-XC* m\t, Aaj*©IfiMC 1 G&*T) C U HTftK 0 (MAT) fcbt'tkoKLt 

t. 


Tg 1-7-28 FX'fX'-feUX F 1/yX^ 


1/07 F'7X 

7-XX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

020CH 

h i /*/ 7s? 

W 

0 

HISPD 

0 

INUSE 

DSL3 

DSL2 

DSL1 

DSLO 


HISPD(bit6) 
INUSE (bit4) 


DSL3-0(bit3-0) 


: 3.5 -L77, 5--f 77F’7^7^@iB$Jt£fg5g-f-5. 

0 = 300rpm (2D/2DD) 

1 =360rpm(2HD) 

: F7^©FrD7», isitf, 9 

3.5^f 77, 5^f 

0 =DSL**7CL;fefc S7 7f-fSlfe*fTV», 

DSL<B-t**7CLTfc, 

1 =DSL£:*7CL;fefc§;i*i£7 77U F94 

S. 

: StF, iflS7n>y tf-f ©K7-f 

l=#t*y F KCEC* b'y'l 

F £ 1 cLTIii^4v>. 


HISPD (bit6), INUSE (bit4) it, DSL3-0 (bit3-0) & 1 E Lfc fc § 7 7 f§tl5. 

Z.<Dtz>b, HISPD* fcttlNUSEfc-fey F/IMT7 F LT*>€> F* 7 -Y 7*Jg^^ff -5 (P-7^ 7^©* 
Sii*-?-— gfTd) i t. 


• Kx-'l'T'A-f 

Fx^X-f yf-us;x^(«I-7-29)©*Tffil?y b©*C®l*fr&** 9, ft/i F 7 7 X* t^ 
tttf F 7 7 X© F 7 -f 7‘#-S§-£X^t' -Sit a*-c # £ 1". 


▼*1-7-29 Fx'I'AX'f 7fFi>X^ 


1/07 F' 7X 

7-XX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

020EH 

F 7 'f XX -i v 7 7 -7’X 7 

R/W 

0 

0 

0 

0 

0 

0 

0 

DRV 

CHG 


DRVCHG(bitO) : FD© F*77 r*9COV»Trt*FDt«#&FD*Aft«it*. 

0 =DSL0*5F*7'f XO C*tfS-T-5(F3iI3.5-f 77FD). 

DSL 1 *5 F* 7 -i X 1 K>ttfE7 6 (ftM3 . 54 77FD) . 

DSL 2 M F 9 -f 7 2 KjsffS-T-5 5 7 77FD/3.5--I 7f 

FD). 

DSL 3 *? F* 7 'f X 3 C*fj£-r 3 (fl-ttU 5 -f 77FD/3.5-f 77 
FD). 

1 =DSL0a?F*7-f X2 CS)5t5(MIIM 77FD/3.5'! 7 7 

FD). 

DSL 1 F 7 -( 7 3 e*ftS-f SWttU 5 -i 77FD/3.5-I 77 
FD). 

DSL 2 *5 F 7 -f XOK^tSf 3(ft*S3.57 77FD). 

DSL 3 i s F 7 -f 7 1 ICj^fE-f Z> (F»3j&3.5'f 77FD). 
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it 7 m §I©j/W7 


7.5.5 yu 

7D^tVf^X7F7-f 7"h^#:(FDC) ttg| 1-7-180 <£ *5 frfiHHRfc J: o X&HtiX ^ 

^0fS^^SSL*r-70 J f 3 D^D^, FDCtffroTV>S0T, 
gUfcOS*^ JXT0»9itt, i£®K9>f^Jg«^*lf©##K:UT<^3v\ 

— JK^, 7 Ha*^KbTV^S0T, &MW&&?1r m 


▼m 1-7-18 7P7tf<f<77 K^70ffiHM» 


«M® 

HSEL2 

INUSE 

HLD 

DSELO 

DSEL1 

DSEL2 

DSEL3 


STEP 

DISEL 

(DIRC) 


WG 

WD 


MOTON 


>f >jl-X(LED£*T) 


FD K^'fT' 
AS 


^ y K o — K 


K7-f7Q-bl/; h 

K7^7Hru; h 

K7^f72-feU7 h ° O p7>rrr^(ZX>f «y f-tSStt(0£) 

K 7 ^ r 3 -fe U 7 h 

K 7 4 r U 7*4 

RDY 


X f "/ 7° 

tW ^7'> a >(#fpj) 

h x -y 7 0 tilth 

4 >7"s ^X^/WX&tf} 


7Qy-h 
7 4 h7"-7 
V 'i h *7° n r 7 h 


|J- YT-9 


TROO 

INDEX 


WPROT 

RDDT 




# HSEL2("tf'f K) 

7oy tf ^ r-f X^Oift.^©®S:T^-feXl-S*^fiSbS-r. 10«^(W KO, 0 

£ Dm-Ste-y-j f i c^jsus-r. 

• INUSEKV3.-X) 

F74 7*©^ 

F7-f 7‘CM'f -ST^-feXdifrfc^SHUCfliT;^ o CLtM^t, HT^CtbT;^ 1 CL 
-Cffi0§-frS-r. c0i#liV7 h ^x7C J:oTftj£b&W-*Uf#D £-£A,. 
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• I SB fmTOWNS©A-K7i7 

Fy'f F U'^X^OlSFfeOt: 7 F t. 

• HLD(^>y Kn - K) 

'x-y F*S^3*5fc©©«WT-*-. fmTOWNS (D3.5-T >f7Dy t°-r r^f XX-Clir 
4 XXjfAfcUBfC'x-y Fn-F**ff*3nS1-. Lfttfo T, F94 :/** HU) ©«£*#>*> 6 
t*xy Fn-FlSt. 5-f yf®fVx7©l^li, *Si&**S6;Wfc 9 ©IB©*, 'x-y 
Fn-FS-frSI-. 

• DSEL0( K^-fA-tzU? F 0 )~DSEL3( F*7-f 7-tzU^ F 3 ) 

O~3#@0if©F7'f S -5 tUtlTt. F 9 4 T^UTteF'gl^X 4 -y f- 

Tffije$nfc##e»isu*r. i©fflr-^c*f-r«*siF**RDY(F5-fri/^)T-r. ftm 
7‘-feuXMi, 4*©5%HWPKttl*tiHiS3E-&^ »«1-5#t0»CO*»ttJ*3#lfc 
t#, ^©#^© F74 F£ tit -f. 

#STEP(Xx'yy»jfF) 

1 F 7 -y X-fo^-y F . 

• DISEL(DIRC) 

Xr'y7°©^|p|^^-rfl^Tf. 1 <Dt SCHtfMl^fiMXT- v77*? F), 0 ©fc#« 
TOl«IKUfy^», 1 F7y?^iUt. 


• TROO (h7y7 0 ffi#) 

y X F 7»fF*fr -olt 0 It, X 7 F** 1-7770 Cfillfcip, F x -y X 0 

flhttf, ';xF7«f^©»&Ctt, FTCttWBKfitfTS'-^fclSDigU F 7 -y 
^Ofll^KWl-tSST^-^^fiV^jE-r. £ ©!§•*§•«: 0-CF 7 -y X 0 £gtL, ^©ftfe©#^ 

• INDEX ('f >T"j fX/WX) 

70 7 t° ^ rV X7©^ 7f7 7X*-H F-7-f ^©-t^U-*s|fttiJtfe«^K 0 C&-5f§ 
*§rTt. -i >r -y XX7NVwxffi-i-©^ffiii, •?-**?■&, F5y^©fta&*eifc;:k*3B# 
LSI-. 

#WG(7-f FA'- F) 

f-70*^MO7^ S, 7D7t^r-f77^ 

©•S&fctffFnrSillS-r. f-fX7C7-f F/nf7h^I$fttV^l-&Cli, WPROT 
(7 -'f F7n7* Fflrt)**FDCfcS»3*L, f 4 X 

• WD(7-r Ff-^) 

7 o 7 t" -f f -f X 1 1. 
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m7m §«©7 ! A'T3. 


• RDDTCJ-Kx-r?) 

7 n y t° A t A X 7 bUc^tH L tzT — 7 7c FDC C$Kji2t U £ ir . FDC li RDDT M/a 
F ijMu elicit U CPU CilB&UInr. 

• MOTONC^E- :?:*>) 

K7^f X©t — $ b<Dt±j^J* 5 '0 ot §, ^e— X/FI hUkU, 1 © fc £ ffit U £ 

f . 7n 7 t’ /( f 'f X ? F 7 'f Uf?> < ijEfoftiA t § liT — X S-ltfeTil < Z. b C X 9 , 

h* 7 j 7 <Dg$r&Mte'-rz tbnJffeTttf, — g, 
r— X7X-fex*Ui< ft 9 £ 1 \ 

/D^7Attt, 7r^^-^iC0Nia, Xu— XT OFF 
■5 . 

7.5.6 ^ISK^7lCOUr 

ftjiXa y t?4 r-f 7 7 FxT XOfl-C, XMtU F 7 T T'^ffiltSi^ C «, W*0E 
|i57d y tf-f 3 %7 7 7— ii— FXT XS'gMX 5fpK 


7.6 A-Kr^f 7s0 


fmTOWNS ttt, A-Ff^X 7 li SCSI ^77i-7 TgM § tl £ t. 

HOgffTtt, SCSI T 777i-X©ft^fcA- FrV XX©1 /^XXC-T>iaT8II£U3;7. 

7.6.1 A— KtVX^CMH# 

A-F 7 I X 7 ©ttS^i I - 7 - 301 C 7 Kb£-f. 

fmTOWNS Eflt^S^-F f-fX 7 B, SCSI ttlielpS&UftT 7 ^ 7 i-X?#i 
SCSI t tt. Small Computer System Interface ©B§T£> 9 , IE&aI L ft X X t 
ATb^©^ 777i-X^I£L/; 1K® 1 oTf. X— X^mii^UMTffbtvTiJ 9 , DMA 
Ci -2 >t — XKSbFIttT-f. 


▼SI- 7-30 A-K 7 -fX 7 ©tti 


II @ 

ft « 

A yy 7 i— x 
^ * 
7 A X 

fl-tt SCSI 

fl-tf 20/40/67/1 30 MB 

yt-tt 3.5/5 A >7 
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If I SB fmTOWNS ©A— K'i’iT’ 


7.6.2 SCSIitt 

scsi a, btt tm%T 4 x? t*x h 3 y 

SCSI Tli, 8t''yh®f-^AX^ffflLtfc*D, 8 {@©8B£gMt3 <1 t **?* SI". 

#^B©CPUFB^a{i£L&*$£r-:?©- , ? :> 9® 5 

scsi a, ^io^-^swacKasTss-r. **:, #»©** f taof^Mxsgs 

y^7i-xt*5 

8 t*y hr-^XTH:, S f ®^K n v y K J 5 5 , ^©jS^T&SXf-^X, fgij 

fPr-? fc lt©7 y-fe-§?*4fj&*(EaS3 ft**. 


7.B.3 J\—^T^i7(D[yV7S 

SCSI -f 7771- XXOfiJWi, 3 y b o — 1-7-31), 

-SXf — ^XU57x^(* 1-7-32), T-^OSKC^fT? t-9\S'J7,? 

m I-7-33)0 3O0^$>X^©#Sa*kie*ffiLCJ:oTfrV»* , *\ 


▼H 1-7-31 □> I- P-A/U^X* 


1/07 K UX 

U'XX7^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0C32H 

n y h ? 

W 

WEN 

IMSK 

0 

ATN 

0 

SEL 

DMAE 

RST 


WEN(bit7) : SCSI/\*X^©t — 7, 3 > h- n— ?>. 

i =m*£fFRjir5 


IMSK(bit6) : XT-7Xl^X7©INT(bitl)®SI9iA<& ; £-$ffl1'5. 

0 =#JD&*rF5T 

1 =fjoa*s± 

atn ( bit4) : v*-*jifix>zzk*m-t. 

0 = 7 y-fe-'>*&U 

1 = 7 y-b-i?*!) 

SEL(bit2) : SCSMx©SELfi^©«9£fr-5. 

0 =OFF 

1 =0N 

DMAE(bitl) : TmAm.m*Um-f 5 . 

0 =DMAKi££||±-tS 

1 =DMAKJ3t$-fr-5 

RST(bitO) : SCSIn*77Cgi^LTi/>£7'XT©J§i2§gB£y -fey 

0 = y -b y Hipfc 

1 = 'J -fe y b (25// s £1±&C 0 Cfe ft i t) 
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SI 7* SaCDxA'1'7. 


▼H 1 - 7-32 


1/07 KUA 

bvXX£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0C32H 

xr-7xw-7x7 

R 

REQ 

I/O 

MSG 

C/D 

BUSY 


INT 

PERR 


REQ(bit7) 
I/O (bit6) 
MSG(bit5) 
C/D(bit4) 

BUSY (bit3) 
INT(bitl) 

PERR(bitO) 


: Information Transfer? i — XC:ioO''5fciisil3j< ; £:xx'7 . 

0 b 

1 

0 =** 

1 = A/J 

0 = T — X 

1 = X y-t-S> 

: r-X t^XX©^* 5 ? > f n-Mf8ST*£>5*n, T-X T*£ 6 

-r. 

0 =T—y 

1 =3 > f n— /Mf$g(3-?V K, Af-7X, Xx-tr — '?') 

: SCSTtX©«^^^-r. 

0 =&1&£izZ'<'?> 

1 =ISffl 4 J T*S>?. 

0 =fJDIA*.*u 

1 

£ ©HI 0 && H, Command, Status, Message ©t^tl^© 7 x — 
frb, REQff-i-*? 1 \zt£-?tzt 6. fc/ib, 

X?©IMSK(bit6)C0 £*< itKi TU. 

: — X ©'•'!/ rd ^9 — S-xK'f. 

0 =/n°i) r d if- & b 

1 =Ay r d x-7— h D 

Xf-7X ws7xX£Scif t, ;ot*7 Mi 0 C&6. 


C/D 

MSG 

I/O 

r-XUvXX© 
rt n 

AtU* 

■7 x - X 

0 

0 

0 

T-? 

OUT 

Data Out 7x^X -i Data 

0 

0 

1 

T* — 9 

IN 

Data In 7x-X -1 7x-X 

0 

1 

0 


OUT 


0 

1 

1 


IN 


1 

0 

0 

3 7 y F 

OUT 

Command 7 x— X 

1 

0 

1 

XT-/X 

IN 

Status 7 x ■ X 

1 

1 

0 

X 

OUT 

Message Out 7 x — X-i Message 

1 

1 

1 

X y -fe — 

IN 

Message In 7x- X-* 7x-X 


▼St 1 - 7-33 


1/07 KbX 

bi>X^« 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0C30H 

x-X l/$7xX 

R/W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


D7-0(bit7-0) : mmmmt(DT-7, 3?:xK, XT-XXCglditb^fT^. 

b©l-'j7XX® , J-l'77'Y hKToTACK^igtiiSfX-Sro-C, WIK 
y-F/ 9 -f t. 
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* I §13 fmTOWNS ©A— K'J’xT’ 

Sl-7-32t©7x-X!i, /n*X*5, * 

fc, A*xii 1 o©7x-XT«jfTbTV>.2> d fcE#9 *1\ 

Cl dTtt, 3 7 h° jl — 7 XKioV^T, fH$g-|S®Cffiffl$tL-5K3^(Informationtrans- 

fer)7i-X*s^$^TVi*1-. 

r-77i-Xtt, r — 7© J ? 3 9 t 9©H©7i-Xt, SflCData Out) 7i-Xt§f 
(Data In)7x— X*s&9 

htv F7x- Xtt, r — 7©)itgS&t*©3 v7 F & (DhzW.t>til£t . 

Xr-^X7i- Xtt, HtT^S© X t — 7 X GEfiMSTOOH) £®TrB#/±TCflJffl $ ti & t . 

7 y -fe — $7 7 x — X E tt, i£f§ (Message Out) 7 x — X fc §f§ (Message In) 7 jl — X A 5 & 
9, ipf tt3-v7R<D7tf- MWfT^tfJD), 

S fc S* 2 fC«fflSn*-f. 

T < tiZ'sK 


7.7 RS- 232 C-f> 5 ’ 7 i- 3 . 


fmTOWNSCU, RS-232 f&KFItio 2:, i'')7M»7i-A™i!ltTWf. RS 
-232C -i 7 7 7 x — X ©©IS® E tt, 8251fi^ © USART (Universal Synchronous Asyn- 
chronous Reciever /Transmitter) fctPp lift %> 3 7 h n — y £ "7. JJ(T, d ©•=& 
r 825ij fc nf.fi d tctst. 

d©f5T*tt, RS-232C>f y^7x-X0ftfifrfc||SK*PV»TjSPBibS1-. 

7.7.1 RS-E32C &<»=#&$ 

fmTOWNS E tt, RS-232C -f 7 7 7 x -X ©3 * 7 7 *5 2 9 £ 7. 

1 o tt, SS© RS-232C ft**© 3 7 7 T, fe 7 1 d> A fcgBRS & 3 * 7 7 

T 1 \ —Sett, »t*HJMT***^ 

RS-232C ftjt^rAEMSSl&^ttSSftjellD'C, 130^7 

AfrJp7^X7(*I-7-43)^©§#&&EJ:-3t:, if *> £ £ *^SJRX S d b &T § 

s-r. **, F ( g)i^rAtt#ii^a{iffl© ; eTA©7cfe, isiM^am©^^tT?biEu< 

7.7.2 RS-232C =l>KP-^©tt^ 

RS-232C 3 7 h n - 7 ©f±« tt JS I -7-34 © t iCioTHit. 
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317 m SWDtVM'X 


▼S 1-7-34 RS-232C=1> hP-^(7)f±« 


* s 

ft «R 

n y h n — y 

8251(IS#/|p|M)ffla 

sj? — l^ — h 

300/600/1200/ 2400/ 4800/ 9600/19200bps 
(jK-x—hffliS^tt^^vcrffd) 

f§ ^ H 

SD, RD, RS, CS, DR, ER, Cl, ST1, ST2 
RT, CD 

91 5 & <& If @ 

TXRDY, RXRDY, SYNDET, CI-ON, CS-ON 
fiSUKvX^nltg 


7.7.3 RS-232C 

RS-232C 3 * * * p B, ©«^**SSR 

3 y (8251£^fr) X t©^D® 9 Srffv^'f. £ 

0 I -7-19 ^tk lx ”^~. 


T m 1-7-19 RS-232C^>^Xx-X<7)i4'fl^ 






RTS 

(RS) 


DTR 

(ER) 




gjrTflE 

** 'JTftm 
Wm L 


CTS(CS) 

DSR(DR) 

CD 

Cl 


2UIW05 




• FG 

FG fi, 7i/-A^77F, ^SD7-7tt. 

• SG(GND) 

SG fi0fl-#!Rt±, u Oih OlBEi/^;W7)f 0 I) ^ 

• RD (Receive Data), SD(Send Data) 

atTSisfs^tiS'r. 

• RS (Request To Send) /CS (Clear To Send) 

d©2'Oj±ffl*KH«-rs^>KS/x-^9>f RS tt # g T 

■t. 
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If I SB fmTOWNS ©A— F'i’i X 

♦ DR (Data Set Ready) /ER (Data Terminal Ready) 

c©2oli,A* CWft-r yTf. DR tt, * 

S£ k*ftIifc«>©A*l*'rJb9, ER ttg5H*g(tRT£fcT‘*S j: i: 

♦ CD (Carrier Detect) 

* t ftT# 0 , 5 Cl fc £^ 1 " $1 

T-f. ^©BfjST, CD (§■*§■ tig t>£-f. 

♦ Cl (Calling Indicator) 

ISnv 5&£tt*, 

nftftH L o T v >S £ $ L £ t . 

RS-232CCtt, tf* 5 , fmTOWNS Ttt, i— TSSOli, 

£*l60fl|^©*fcfcoTV»$'*-. TA±©fS^ttFMTOWNS*m ilWt^^LT 
©£©-£% ^©t SffeO^N'V ^ v ESDI'S LTfS£fj^L£±. £±£jStt 

£-frA/. 

Sfc, W^fACf^li, tH^-T* S; e©S S, «gi*©=i*** k*oT*9, ±13© 

sK— TeajAj^tLtvis try**, n±. 

7 . 7.4 RS- 232 C -f >^x-X(D®Jtl[C|lt>§bS/^ 

RS-232C -T »'7i“X©3y|'D-7lLtt, 8251**{£fc>*vTVi £-*-**, ^©rtSPCtt, ® 
(Sr — )HfSr — X y^x?, Xf-^v^XA t-t± 

yxx **<&>?, cti&ciitsatfcfcci'ot, ^-^(ESSftffvit-r. **, 
fljffll, tf-u- T©^*if©Ar*e, 8251|^gi5)i((1-Cftfe©^v ! X^*s^0 S±. 
TATc*±£©y^x;5o;:ov:>T, Hiie, 

♦^E- KUvX? 

RS-232C -T y^i-X^ffflt SKfe, S-f, 8251^11^^-F, F©£fc h 

T&mt6fr(DmiRt, T-vm . £©:/a F3M®0tt«>)*RJ£bS1-. 
HM^-Fk^MS^-Ftt, f-^gl±, *B*»*fr©t\ sc:r±Li5i0JbS±. 

y l> TxWE&Cfc'ViTtt, r-^tt^StLfcfif^raPi'Cl tTy F©ON, OFF ©fS^F**)! 

B l x v > s /i tt © & © ^ © -c, B v > r v i s (S-f- © if s *> s t* s & -c** l * +• x x x -c h s *> t 
Vi-5 £ fc £TOe-rs&g**£ OSt. 

#IH^tt, *rxXX 

©r— X£XX— F bfy KO) tx F y^\fy F ( 1 )T$Et? J: 5 CLSt. HI I -7-20 e, #|S| 
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St7S SWDtVM'X 


:®±7EtStX hy/t 'y 

dfrT, jEL<T-?i>m9&lsbX\<>6frt°5fr* 1 PM-rZ>Zttf?%&i-. tztiL, Z(DttL 
■ ifif-fify htl K9*jU6**ft b£v>£1\ 

EMBStt, — £©tTy b/<*->©0$:fc^(SYNC* + ?**)*ifc«>'t:e«, £©#?** 
jEL<^7C$tl-5 fcfy HSlC^fr, bfy F ©jfi&AL't fc©T?\ SYNC^r-rxX 
*Ctt, l'U h('>>?/l')t2'U M^/U)©«^***0 £-f (01-7-21). *JS, — jft© 


▼0 I -7-20 ^IWl^T-x-^45 H L 


1 

0 






▼01-7-21 ngjs&nn m&tr-faMxtt 


Y— 9 

[B]«X=?=, 


SYNC 



/ 




IhU$h*3: 


r-9 








SYNCl 

SYNC2 


/ 





-> > x/u 


?7 !V 


ft- KUS>X^©RS 

^-FCtgCtt, t-K©l^Ciot, # £' y F ©E 

Hc**ft£S©T\ ^^^POS^-Fi^X*, ^11#!^— Fi/^x^©2oeEJ?0bT# 
££ d fc**T§ £-f. Fi^X^ i37> tfeC, 

I/OTFi'^0A02H#ifi*flev»Sf. ICTKU'Xli, 'XXr A©jg»B#eH:*- F v^X* 
fc&oT&D, F \y'JX7fc)Ci-rz>W%&fr&%&7tZ b, 3WKi/^x^07Fwx 
t*9 £1\ 
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St I SB fmTOWNS ©A— B'JiT 


3 7 > K l/^X ^ © IR t’-y HI 1 7 h 1 5 t, 8251AM AM -fe 7 M£I® 

tKD, I/O 7 Fi^X 0A02H 

1-7-35) Ktt, Xly/t'Mg, *^777*, 'M T-f, 3SS 
ft 7 n >y 7 COfrfflkt# t° L £ t. 


▼i 1-7-35 


1/07 KUX 

U'7X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0A02H 


W 

S2 

SI 

EP 

PEN 

L2 

LI 

B2 

B1 


S2, Sl(bit7, 6) : X h v 77*7 hftjg®. 


XI- 

S2 

SI 

8 Jt 

0 

0 

1 bit 

0 

1 

1 . 5bit 

1 

0 

2 bit 

1 

1 


EP(bit5) 


PEN (bit4) 


Ll,L2(bit2, 3) 


B2, B1 (bitl, 0) 


0=*HR(ODD)/<';7 4©fB£ 
i =«»(evenm>j r-f ®ii^ 

PEN(bit4)A*0 ©t 

: A ') t 4 W*fflls5g. 

0 =§I8Rf A 'J t -( f i *y 7 £frfc*K iiliBtC (±A '1 f 4 t* 7 h 
l=SflB $A'J 74 7^7 7 S-frA. &IBB#CttAy -f4 t*7 h 

in-rs 

: 2£§{i-f S7-7©*i'7 7 7ftIM$. 



L2 

LI 

8 bit 

1 

1 

7 bit 

1 

0 

6 bit 

0 

1 

5 bit 

0 

0 


: H:gf §7 n 7 ? ©^JiitoIiS. 


Bl = 0 , B2= 0 ©1; g (ilnlffl*:— F© 
1/1 Ok Sli^g|5|RlM©t §©<*wr 

m. 

(FMTOWNS-Ctt^BJ) 


amt b 

B2 

B1 

USB 

0 

0 

1/1 

0 

1 

1/16 

1 

0 

1/64 

1 

1 
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X F y ~f\fy Fjftfi, X F y ~f€y \ %7isL%.'t. + v x X +■ x X X 

©x-F®tfy 

8251fcttbT-£*.6i'l,4?ny X L£ fc ©£, tf-i/- F X o y X t L 

•t<£5©*'£ffi56L£-r. r~7$iO&fr(D?4 i yf’tDT-iSytf, £©fte|**§»*s 
■f. ittfci-'S'— X'v— s^y i: tq^A^f-Vi ^ -#-. oi D, A^XayXfc 

jK— w— F X a y X©it;;6 s A^ Wi if, lxS'— X*v— < & 9, ^x — < §{§ 
TSSi'jKttDS-r. ®3#©#iI-3-26*#MbT 

•IWI^E-KUvX^ 

IWe-Fi^X* (*1-7-36) Ctt, + yxXX:K, ^“'Jf-f, SYNC + +• x X X ©ft $ * 
fistt-r. 


▼i 1-7-36 ll)^- FU'XXX 


1/07 FUX 

U-XXX£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0A02H 

IrJ^'E — FxXxx 

W 

SCS 

ESD 

EP 

PEN 

L2 

LI 

0 

0 


SCS(bit7) : SYNCX 1-7 77^-K ©FIS. 

0 ^XtUSYNC^ + X^X*- F 

1 = S/VX>SYNC4f -r^XX*— F 


ESD(bit6) 


EP(bit5) 


PEN (bit4) 


L2, 1 (bit3, 2) 


#*ttTO|H|ffl*-F, tta5^8!*-F*©«9&*fcfflv>S**, A-SBIhISH 
*- F Jgfflts; k*JXg*v^©-e, SCifflt'y F ttO (CLTF^gPH 
F (Dfr-MiR'i' -S. 

: ^'Jr^©m ^«©fflj£. 

0 =*»(ODD)K'; r 4 ©FIS 

1 =« (EVEN ) /•? ') Ti ©FIS 
PEN(bit4)**0 <Dk SKtt***J#;fc*V>. 

: '•? '/ r -f W»t©FIS. 

0 =»« £fiX>&K gfBBf K (4^° 9 t 4 t* y F 

1 =fifr'‘!)f4 f-i-y X£fr5. StfiBfKtt^UT'r Fy F£ft 
SnX 5 

: i@!§f§X £r-X©**y XXSFIS. 



L2 

LI 

8 bit 

1 

1 

7 bit 

1 

0 

6 bit 

0 

1 

5 bit 

0 

0 
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SI I SB fmTOWNS ©A— K5x J 7 

scsa, sync* + ?**&i 2 

SCS ©SWii, F t * ofc < |S| CT-r. 

am*- FORgfcfcSa^ftK, SYNC * + 9 9 9& 1 + * 5 9 ;7 ©*§£•« 1 /*>f h, 
2 ** 7 ??©*§•£& 2 b©SYNC* + ?**©|I*ttff'r*S&*£1-. *©7;R:X 
D I-7-22C^L*f. 

*>-Fv5?x^K»bT*Sa****Fte5i: f Kl^^XXKiot, '{'sf—ti i/'J 

^-Fu^X^K^jsatfJlkttTSS-frA/. £fc, MC8251*fiKffl LT 

V'fcXnX7Ai5, |WIS0am*- KoWfflfb^ffot^-SScf 5 ^, 

£>yX.£-f. *©^C, 3T> Fi'S7x7Cft7£*#&&£mffi7£fc&K:, I/O 7 Fi^X 
0A02H#ifie, 3 0 0 >f V^-^/uy-fey b*£frL*-*\ 

▼ 0 1-7-22 "E- K UvX^©j#fp^li 



#37> K I'V’T.Z 

37yiV'/X/»I -7-37) tt, Sfll«rtE^35fllRrtl*iS»I Ufc D,yV-77*7?7(£ 

ty b o)atB©jg^^t*=&m^t^-r. 

EH tt, |^B*-FTSCYN * + 

IRtt, 8251©WMMt©fc«>C>f Z-^y-fey b#*C*«fcfcKflefr;tl,*-*\ 

RTS, DTR H, fl|^RS/ERCtU*-r4fc«>K:ffi*)ilS1-. 

ERRRSTtt, lityhtillkCioT, f£a© PE, OE, FE®#X7-ttl77XI 
? DTtifcftciSfciiit. 
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i? 7 ip <7. 


SBRK t±, 

RxEN Ji, 8251©Sfl|lll&*S««rt&KliCl93eUS-t. TxE tf y b fi, 8251 <7)}£{f ®{&£ 
SlflBlfl&KliCbSI-. £*i6©lfy b**0 A,. 

^ - F V- 'j X 7 ©R5&WK o £ ft & C &, 3771*7^X^0 RTS, DTR If 
y 1 £4z y b LX, SfgrpRl^ U 3 €>C RxEN, TxE If y Lt, 

«RTt&Jtf**CL£1\ ®J D &<£-*] i-f-^7/n-'>3 7?, SJ9& 
&1HT-5 <t -5 CT’d/ 7 D i'T. 


▼a 1-7-37 =!V> KU'77.7 


1/07 K U7. 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0A02H 


W 

EH 

IR 

RTS 

ERR 

RST 

SBRK 

RxEN 

DTR 

TxE 


EH(bit7) 

IR(bit6) 
RTS(bit5) 
ERRRST (bit4) 

SBRK(bit3) 
RxEN (bit2) 
DTR(bitl) 
TxE(bitO) 


: a^k- K© 5?ff(£®fc*> 1 liPIHS-t— 
iOt'y E £ 1 K75 fcSYNC*-r9 7 7©7'7 F*- FCAD, SYNC 
+ SYNC +f7^4iio4'ofct ICIi 

SYNDET ?■ 1 K ITa> E -t — F £$?T X 2>. 

C©t*> htt/NVb^-KUT^, SibW£ 0 Cfc fc*£. 
SYNDETttXf-7XU7X7(0AO2H) £ fc C A -a X 0 K fc 

ITS. 

: 4 y-E-y 1. 

1 =-f 'J -fe-y F 

IR&*- F* w 

: RSfire©ffl». 

0 =RSf§^OFF 

1 = RSf§^tON 

: Xf-7XI/^X7©PE(A*'JT'(I7-), 0E(t-A*-7 7l7-), 

fe(7v-ai 7-)0^77X07 y t. 

i =# 79^©7 y r 

OCfe Iff'ftgttftK 

: 7*iy-7lS'i-(7’w-9^-¥999)©3lfi®fM 

0 =xu-?m taw± 

1 = 7V-73stB 

: SfiH T-7 *;e. 

0 =r-f xx-7f 

1 =^f *— TVv 

: Em^oMU 

0 =ER1S^-0FF 

1 = ERf§-5§-0N 


: MfST *-7>. 

0 = r-r Xi-X;v 

1 = 4 4—X>v 

T — 7 ©;££•(§ HTxEfcCS^jlXf 1 ©fc g, fxbtLS. 
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HI 33 fmTOWNS ©A— K7I7 7 


Xt-?X 77X7 1 (SU-7-38Hi, f-^tSCXf-^X^f i y 7"f£ fc0-Ct. r 
-7®g©^C«, 7L&**‘'>, 3£ftr-7 7 7'XX^, gf§r— 77 

7'X7£7 7-feX-f £T. 

Xr— 7X77X7 1 Tt±, JlftcQSIfl/SfBr— StfSxx — ©t£ 8 S& 
DSRtt, 

SYNDET/BDtt, #|h]^^- F fii/w-; * x 7 X 7 S^fcH t * t £, ISIM^-RT-tt, 
SYNC*^x7 7£Stf®xfcfc SC 1 t%V£t. 

FE *5 1 Tibs fc §, 7 7 — $ y^’i7-tS)5; t 4-^t^-r. 7l/-i y/x7-|J, HI 

#S{tRfC, 7 h7/t’7 hi*IEU<lfttfl5n*^ofci:8C«^LSf. 

OE ** i X"ib5 t §, 7’f— 7 7X7- t ^-^’-^yx^-li, 

:§ftr — 7* s SfIr — 7 77x7*>£iE<&-fctl£;lL£Mc, <7©r — 7^'Sff mfO'Sfgr 

-^36**<4-3TL*ofc«^CjBS*1'. 

PE *s 1 T£>%> t §, R'Jf -f x -7 — * s ©§ fcl. 1 r ^ x5- fi, ^e— K 7 

^X^Ct^aSiXfxPjT>f fxy X^Sffir-^C^ETfrofct 1C, xx-i&xfc 

legist. 

FE, OE, PE**lC*4k, 8251©R^ex h «, X r-7 X u->'X 7 £fg,*aj Life*! ttT 
ti, £ tl h © tf 7 h £ D -tr x b 7 5 S£ fi, xr 7 X K 7 7'X 7 © ERRRST £ 

lCLSt. 

TxE fi, iUffif 7 j7 x 7 © F*3^;6*^ T% #o, i:£^L£-f. 

RxRDY tt, Sfir-X*^ffU'7X7C^lfi^tiT,ic^aiEnItgC*oTv^ £ fc 

£-f. 

TxRDY tt, ^ffr - 7 7 7X7 *i^T% 

uh^^LSt. TxEhM&£ 0 (J, i£ffi^X7a*#C^T k &-5£fc£^LTV>3jST k :r. 

7 > 7 x 7 « 2 &#&$ t4^>t*D, \m. a 7 7 m /^x^ *«* $ 
tir^tt. 77 h i/J?X?^C45 fciM®©rt^$S£2ti, ^©f£S, MIS® 7 7X7 
HSCftOit. ijl**TxRDY= l©tt*T-r. '77 h 77X 7©T-7**& < & 9 , MIS 

<>£©**■?« t x e= i t%D£t. mmT-7&wzmt>9, 825i©affl»ffr&^±e*rr 

LtzZt zm m? 6 K tt TxE £#i! t £ -r . 
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5t7« SiCDfiH7 


▼SI-7-38 7f-^Xl/y7^1 


1/07 F'U A 

Ui7X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0A02H 

Xr — 7X y $7x7 1 

R 

DSR 

SYNDET 

/BD 

FE 

OE 

PE 

TxE 

RxRDY 

TxRDY 


DSR (bit7) : RS-232C@^ODRfl-^|S©«^^^t'. 

0 =DR'f§^-^OFF , 

1 =DRff-5§-§S0N 


SYNDET/BD(bit6) 


FE(bit5) 


0E(bit4) 


PE(bit3) 


TxE(bit2) 


RxRDY(bitl) 


TxRDY(bitO) 


- F Rf (4 -f \s- - 7 ( 7 v - 7 + + 7 7 7 ) ©M fcb. 

IrISH*- FBSttSYNC* x 5 7 7©l£fcBCfflv>S. 

0 

1 =f£tB 

SYNDETfg^t4Xr — 7X||&fctiLSM'Nd 4 0 SSH69C D-tr x F 
7\ y-9iS^rhi-r X 7 IMr x F tii&ii*? tzti$£tz (4, Rxr- 9ifi 1 C4o 
fcfcS'J-fex F$ftS. 

7 y— 5 >7* i7—, 

0 = FE*E 

1 = FE#§± 

FE»t5K«:3 7y Fi^X 7 (0A02H) ©ERRRST (bit4)£ 1 Et 

5. 

0 =OE&L 

1 = OEfg£ 

OE5git4Ktt37> F* W 7" X 7 (0A02H) ©ERRRST (bit4) S 1 Et 

5. 


0 =PE*L 

1 =PEfg± 

PE«tJCIi3 7 7 Fly >7X7 (0A02H) ©ERRRST (bit4) £ 1 Ct 
Z> . 

§ftL/ir-7©/N”U r -f f-i v 714^- F w 7X 7 (0A02H) ©bit4£ 1 
cl/fet Slffotli. 


%{3t - 7 U' s^x 7 (D'-bkM zm-f. 

0 = 'MHt-9$> 0 

1 =SItr-7iV7“x-f 

^HJH^-F : r-9 ire, 74 F;HK«c*S. 
H)8*-F : 7-9tmS&ttl4>tT, SYNC+ + x7 7Sf§ 
j£F§iy'7'X7Cr-7£#< d k K 4 DTxEttginftld 0 C*S. TxEtt 

*^7, d E*?-C§ -5. 

0=Sfir-7*L. fcL<(4, ic^IA^cfi 
1 =SItr-7*D (S«r-7a*J±JbRl) 
d © t" x F tt7V-7#Jl-Cfc-tex F SE5. 

3 v > F l^X 7 ©RxEN (bit2)*5 o © fc § (4, -fe y F 

Sftr'— 7 1/ -7 x 7 #> ?> r — 7 *Bc*-fcB7 rtEiot RxRDY (4 g 

K 0 C*5. 


ISIir— 7i^S7X7©tt®SS-7. 

0 =j3if§T— 7& 9 

1 =iilf§r — 7xY7°r -r 

misr-fi'VzffcT-fzmz&tsz. ttxrdy (4 g kwk 

0 E&S. 

d © fc* y F (4, TxRDYSST fc(4M*9, TxE, CTSJg^O^jSCtttR# 
TxRDY = 1 ( r — 7'\'y 7 7 * s $) 

TxRDYjS-?=H(r-7^*x7ri5^) • ( = CTS=L) • (TxE= 1 ) 


273 


fSISB fmTOWNS ©A— K'i'x T 7 


•x — 9 \si>7,'9 

m 1-7-39) «, §£&&?*£ fcCioTgfB 7*- !)&?•;: t&T%, * 
§jii^G<}:r?T^I'®* s T§ 1l§:ixt?J§-££-}£flT 

f£ISS©3Sfi!fi, lOTxRDY tfy hift J lC450S'^, Ssfifr — ^ v/ 

S?X ^ C 7 *~? $“# § iitf iiClo TfTfoftS "f . SfiltiXx — ^X l^xr© 

RxRDY tfy ba*l t>,§ffx-? ^^X^i^i&fU^lf J: S,^K 

«, Sfs L tz r— X £ CPU Tlfc&t £ PeA C, S®f 

SMPa^ffllCtSOtf- JKWT1-. 3S 


▼ S 1-7-39 f-7l/y77 


i/or kl^x 

u-xxrt 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0A00H 

SfSr-7 1^'Xxr 

R 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

2 IfBr-r ly'Xxr 

w 


fy bt£>9, 8 ty b KjStft&t^T — ?M(Dt % C htU 'J 7s 7 0DOfl]*>6 to* 
gt)O13yMJ0. 


• Xx-^XUvX^ 2 

Xf-^Xl/'^X^ 2 (^ I -7-40) tt, RS-232C OfH-^IS© DR, CD, CS, Cl 0^1415 
±R©fc*9©tfy 


▼ § 1-7-40 Xx-^XDi>X^2 


i/or k ux 

u-xxrt 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0A04H 

Xf-7X i/i/xr 2 

R 

t $ 

DSR 

CD 

CS 

Cl 


DSR(bit3) : RS-232C@H©DRft#IS©^*x1-. 

0 =DR<§#jg|OFF 

1 = DRfl-§-g§SON 

Z.O t*y b (2Xr-7XW^X7 1 ©DSR(bit7) fcUCTtS. 

CD(bit2) : RS-232C®*l©CDf§^£t©t»ili£*t. 

0 =CDfl^HOFF 

1 =CDffl^HON 

CS(bitl) : RS-232C®$5©CSf§^$l©:R!S&^1\ 

0 =CSffl-i-igOFF 

1 =CSff#^ON 

Cl(bitO) : RS-232C|H||©CIffi^©«®*^f. 

0 =CI<f^*|OFF 

1 =CIffl^ON 
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mm safflxA'fx 


•fU l)MISUv 7 ^ 

*1 0 1-7-41) tt, RS-232C Y y^7*-X®4!|«lK*V»T tt, 

SUDjA^c 

tt. ^'JTM y* 7 * -*©*?©»£**, CPUK»bT«l 9 a***»ttfc©^tjSt* 1 -. 

Cl, CS B, RS-232C OM-^I Cl, CS **7 7 r T £ t C J: o Tffl 9 &&■&&&-? tz 

U RSINT (i, TxRDY, RxRDY, SYNDET (D^-fftfo&T 7 r T 7'ic%:-z>tz Z k 
CioT, *43, TxRDY, RxRDY, SYNDET®, Eft 

&T 9 T 4 Xr- 7 Xt^v>'X 7 1 £!sn,&.fctiT C <1 k &T 


▼* 1-7-41 flJUiA^HU^X^ 


1/07 K U7. 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0A06H 


R 

7 $ 

Cl 

CS 

RSINT 


Cl(bit2) : ClK±5a|t3jA*-$^-r. 

0 = 9 J 9 ii**C 

1 = 8 !lDji**!) 


CS(bitl) : CSC is »| O&fr&iUt. 

0 =SU 9 &**C 

1 =i> 19 &&£ 0 

RSINT (bitO) : TxRDY, RxRDY, SYNDETCM-ftl^C J: SSJ 9 

0 =fODji» 4 D 

1 =WI 9 &&t >9 

•fo y p -y ?w ^ ^x.us>7 * 

ffl 0 &&M m/t n V fVJVMiL W* 7 (*1-7-42) B, g®SI?n y 7 
©*>l*l®© 7 o 7?»5 ©*©}|£* C £ 7. DR fS^H®®JfP, fJ 9 M®?X 7 ©Jg)£ 

7- T Adljffl] 7 (* I -7-43) B, 5 ©j 6», ^ftk ^^g|5© RS-232C ^7 

7x-X^fflt'5 ®^rggUt. 

g®jlftCftl$ 7 TYk©llJfc &9 ST. C©i/s>'X 7 SC 
©^®T^-®© RS-232C -i y77x-XC®!)ii5tl^h*CffflUt. 
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HI SB FMT0WNS©A-K l ?x7 


▼S I -7-42 SO ‘J ShfrVmit □ "J u * 


1/07 KUA 

UvX.?£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0A08H 

#/9jt;tl-'S*X? 

W 

TxC 

RxC 

EXT 

DTR 

Cl 

CS 

SYN 

DET 

RxRDY 

TxRDY 


TxC(bit7) 

RxC(bit6) 

EXTDTR(bit5) 

Cl(bit4) 
CS(bit3) 
SYNDET (bit2) 
RxRDY(bitl) 
TxRDY(bitO) 


: 5>^m^©aiR. 

0 = ft3??D'X? 

1 = £)-3??n7? 

: §<§:M 5 7;/{§^©3iiR. 

0 = 1*33?? n y ? 

1 =£1-3?? a -y ? 

: ERf§^;®©*iM 

0 =ERf§-^H©tt^ttnvi/K^i/'X?(00A2H)©t'7 h 1 ©DTR 

1 =ERffi-§-£|£Om;:-f 5 
: Clfa^-ON G T 4 #J 9 jA^SilP. 

1 =SJOii*lfnI 
: CSffi^ONGi-5gl9?A*$iJf|]. 

0 =9JbiA*-*± 

1 =#J9 3A^fpnJ 

: SYNDETffi^ONG J; -SfiJO &*$IM 

1 =»IJ *5 iA^rFHT 

: RxRDYfB^-ON C J: Z> ®J 9 

0 = #J9iA&8W: 

1 = #J9j£*-fFPj 

: TxRDYff^ONG J; 6W1 9 

0 =mo&frm± 

1 =sijbii*rFRi 


T* 1-7-43 mWU-^£ 


1/07 K I'X 

L'yZ£« 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OAOAH 

A^Mfu^X? 

R 

ENBL 

MODEM 

MODINS 

* 5E 

W 

0 

0 

0 

0 

0 

0 


ENBL(bit7) 

: yx-K/77 H2J9M;Lt'y Y^tTs-T. 

0 =xn- K? = 7tfl9^;i 
l=y7 1-7i7e]9M 

MODEM (bit6) 

: RS-232C*;/;ttrt3?*TA©;slR£^T. 

0 =RS-232C 
1 =Rltf4 

MODINS (bit5) 

: A* — 

0 = ; EfA*-Fib!) 

1 = *r A*- K&L 


A-K£xT0t)lili, 7 7 ^xTaOiitt, 

MODEM (bit6) 
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fmTOWNSGDBIOS 


bios omm 

<?=5ZH"jO BIOS 

xx^h bios 

VOX BIOS 

xi-xh bios 

W>K BIOS 
CD-ROM BIOS 
+-/K-K BIOS 
"f-iXO BIOS 

X'jyy bios 

BIOS 

RS-232C BIOS 
W-BIOS 
iUD^^ii BIOS 
y— \tx)\j-*ytmky-\±x)\j-=5-y 
xx^hmm bios 

^IIJD^A^IIBIOS 


midi bios 































. 















BIOS© 



fmTOWNS Tt£, I/O BIOS(Basic Input Output System) t it/tiTl-S I/O 

BIOS }i, fmTOWNS 0/\-K>>s7MSilWEft 5 
£ t'&RTtbCt, fmTOWNS ATSfifTT £ 7°n /7A \Z^M<D V A' 7 i-X| 

nswur^s^. 

i©3(tTtt, fmTOWNS Tfitl & BIOS (DWWkb, BIOS ICftlotfc’ < 

\m<D BIOS cov^t £#M LT<«3V>. 


1 . 1 fmTOWNS © BIOS 


fmTOWNS fc tt, tfCOJfcfcjRf J: 5 K, S& 2 t to V *iTV» £ T. ; f 

©iW^tGfSCT, BIOS fc 2«HK*B!lTSSf . 2SS© BIOS ©®g £*11-1-1^0 

BIOS «, A-F7i7t77 17x7©/ y^7x-Xt5?a-mt) ) TownsOS^B 
MS-DOS (±, £©BIOS©±C#SESn*-r. BIOS ©*5^ -/Hi, OS0->XrAy 
7 b bL?ftmiBMgmC7ye4r4Z.?+, CD-ROM) CJRfe^itTJS 9, ^XrA©ei 
8$ KK*a * tl & t. 5 C * o T V> & t . £ ©H II ® T tt, fmTOWNS ©ffig ©S&flSW# * SS£ 
BIOS(TownsOS Ver. 2.lLevel 31 yXfA© BIOS) t'S t. 


▼ Ull-l-l fmTOWNS © 2 fflf©HlflF9ittfc BIOS 


OS ©fflU 

BIOS 


Towns OS 

(MS-DOS + 386 1 DOS- 
Extender) 

fmTOWNS ©BIOS 

(FMR-50 b itjg© BIOS £ 
Hr if) 

fmTOWNS ©»&©ftft3!t* 

• 803863- F©Hfr 

• fmTOWNS &g (D%m (AV * if) 

a*m ms-dos 

FMR-50 BIOS 

FMR-50 

• FMR-50 ©T7°'J a >©HfT 
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HIISB fmTOWNS ffl BIOS 


&Jb\ 0#|g MS-DOS © BIOS (i, tf-fHJ^ !.*:*§£■, I^fiC FMR-50 tJSI^C 

ft-jTV>50t, f¥U< « FMR-50 ©BIOS 

Vi. £ fc, fmTOWNS T* FMR-50 S^®7°d 7' 7 A t" tt, fmTOWNS © 

MS-DOS Cit5v^a7^t*S#Ilt < tffSV*. 


1 . 2 TownsOS 2 ^0 BIOS 


TownsOS © i> tTffiffl-r# -5 BIOS t±, *II-l-2fc:*cf i 5 CfmTOWNS T^rSKMIBS 
BIOS b , FMR '> ') - X© BIOS *>651 S«***i;fc U TOR BIOS © 2 JMfcC 

£©®Hfi|5Ttt, *4 7* BIOS t, yr/R BIOS ©5 CD- 

ROM BIOS C0Vi-Cl¥b<^LS-t. ^©ftfeoy tor bios eovi-cii, :n^T, fife©* 
if & ifTMtl <=> *Vt V > 4 © T, m 8 C ISiftT 4 C t if » $ *. 


▼HII-1-2 TownsOS ±T'f£fflT# 4 BIOS 


%-4 x-f T/ BIOS 

u :p;u bios 

7774V? 
7774 h 

77 7 

7 *y h 
7? V F 
i/XrAlffg 

Wigsi] o 

MIDI 

CD-ROM 
+ — tf— FA tl 

SIi!)iB®gH(7D y t?-f T4 77, Ft 4 77) 

7') 7 7 

mm*y>7mt, 74-rwm, ^uti) 

RS-232C 
77- 
#j 0 

teUT— t ’.7IV—7-V 
#«+>-- 1 '7)v-4-y 
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HI* BIOS fflWB 


1 .3 BIOS tA-KSxj’©** 


TownsOS (D BIOS — F 


T0II-1-1 Towns OS (D BIOS tA-K^xTWif 



TownsOS It, MS-DOS C386 | DOS-Extender™ (FIT, DOS-Extender t iS§B"t £ ) 
R£-t ttzbCDT-t. DOS-Extender Z kCi 0, MS-DOS ©SETT, 80386©7°dt? 
F*- ■/*- F*)©:/a:?7A£^frt-5(32t> FOi/FX^ L fc D , 

1MB ^7^-feXLfe9t5)i fc &T § Z J: ? C^D St. 

• MS-DOS £ DOS-Extender <7)Hff 

tnt7AT*, MS-DOS fc’ 1 1/, BIOS O'FXfA^- A/fcffdlSglCB:, 
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S! II SIS fmTOWNS © BIOS 


DOS-Extender ti, V 7^7 - F (MS-DOS) fc386;M r -f 7’*- F (77V 7-7 a »m 
7(Or — 7 (D7> V 5? V £ 7)7, 7 °n 777,(07 < , MS 

-DOS ©StMJffl'f S £fc**T33J:$C*9t-f. 

TownsOS _L©T 7° l> 7-'7a A©|^fj»«*@II-l-2C^t * 1". 

▼011-1-2 Towns OS ±(7)77" U 7— '>a >^trW±S 

Towns OS 

/ ; \ 



•80386(7)37 □ t - 7 Kc7)^a ^*7 A<7)Hff 

TownsOS ±Ttt, 3867“o r7 T^e— FT#rf 77 6 7 °n 7’7 A 7 r 7 A'OjKaFPti " . EXP" 

e-rsk^itt* 5**Jbo s-r. 

i©7°n7*7A^HtTl'-2>Ka, TownsMENU ±7, 7 r T 7 77 7 V 7 7 U 1 

7. 76 t, DOS-Extender C <£ r3 T7°n 7*7 A**o- F$ft£-f. 

dOgpg-CJi, ^ C B*n-l-3EStfi#t-fe y 

7L7, 7v 77 7 0 £7. %78, DOS-Extender tt, CPU 777<Dffl0$lZ.te 
£-o7, 7n77A^7nf 7 h^e- F (77 T 4 7*^6— FJ-mfrESf. 


▼iSlI-1-3 U'77.7(7)tfJ$fI 


P-77.7 

tmm 

DS 

0014H 

ES 

0014H 

FS 

0014H 

GS 

0014H 

CS 

000CH 

EIP 

rxo^yAjLyb yr Fl/X 

SS 

0014H 

ESP 


EAX 

0000000 H 

EBX 

0000000H 

ECX 

0000000 H 

EDX 

0000000 H 

ESI 

0000000 H 

EDI 

0000000H 

EBP 

0000000 H 
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SIS BIOS®® 


1.5 BIOS 


'IbwNsOS±0BIOS*«ffl'f«fc»©^JBi: BIOS 3 -A/©1FV 

tt. 

• BIOSB¥l/ajC©¥llI 

BIOS fmTOWNS ®i© BIOS OM 7 BIOS) FMR '> y 

-Xfcit»©BIOSC; r^BIOS)©*^fe*^C|lIB'ri-^, * -i T 4 •? BIOS tt, far 
CALL — *, y r BIOS tt INT 9 

bios nytm l ©^ in wj t s -f . 

d)x> h u (BIOS ©n?tftfiL©£#) 

flMBa-F 

AH 

I0f-^tt, ALU'^X^. 
l^M Fmf-©r-Xi, DX, BX, CXuifx?. 

7* BIOS Ttt, 3©^, ECX*£©32lfy F©V'$>**fe«ffl-r*. 

T 7 FU7X77-7 

^-7-fe -y h7F^X£DI l '*J7s$, F7F^X£DS 1/7X7. 

7 F t/ X (J DS : DI fc-f £. 
iMr^f 7* BIOS -Ctt, DI:ESI*i?fettffi-*-S. 

@ BIOS L 

-i T 't 7* BIOS ©i§cq tt, far CALL pfr^p'T'fl'5 . 
y T A- BIOS ©±§cj tt, INTffr* *«£-*-*. 

(D U 7->(BI0S j&'&aJILfci: * ) 

17-77^ 

^ty-77/(77^l/X^©CFt*>y HcK (0:IE# 1 : I7-) 

17-3- F 

[y r/u BIOS ©«£] 

AH V'S^^^KRje 

00 H : jEft 

01 H :3fcJEil«ll3“F 

02H~7FH :x7-3-F 

80 H :ffi»i?-3-F (*¥»*««, CX 1/7X7) 


283 



iBII® fmTOWNS ® BIOS 


[*4 T4 7* BIOS ©*£] 

AH 

oo H : lEHr 

OOHJJW : 17- 

^77-f V 9 BIOS, X7°7'f b BIOS, V7XBI0S, BIOS fi, X7-0i 

-a-, FFH^HS. BIOS Tit, AL Cx7-©Siffil>. 

x — 

AL, DX, BX, CXU'^X^CSI 

jM r-b T’BIOSTfi, SI, DI *if©16t*y b US>X**ECX &fc*©32tfy b V*J7, 

y F ux/\°x7— 7 

:t 7-fey b 7 Ft-'X^ DI V'JTs? , b 7 Fl/X£ DS t/7'X 7 Cfg^f 3. 1/ 

5?X^©a?rrFW’X©*|Bffitt, DS:DIt1-S. 

^'^ff -f/ BIOS Tfi, DS:ESI 

©ffii^vX? 

77^ 

** 'J-77^Si< **, *4 r-f ^BIOSTtt++ y 

UvXX 

BIOS §, ^°xX— U'Jxyi^^-tDUi^xy (DW.it, S# 

WKff#. 

•*'fx-<7 r BIOS =I-7F©H^IJ 

MtLX, T“77-( 7 7 BIOS ^iftt57“n7'7A^C^Ut. 


mov ah, Oh 
mov edi, offset work 
push 0110 h 
pop fs 

call pword ptr fs : (AP T K U'A] 


7-*«#0«5£J -fey h$J 
BIOS®«#©-fe u * * £>!£$ 


BIOS 


Dfr/ffiL 


n — ;p 


DOS-Extender ^ BIOS %ML(D^ u 9 9 %-^j-z.Z) tz$) &£, FS u >*X ^ knOllOH £-fe y h b 
T, AP 7Kvxt3-n/Ut. AP7Fi/Xtt, #BIOS£«fcoTBW©«ftIR9 £*f. 
StII-l-4te, *©ffi£S*L;te<>©-C1\ 
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HI# BIOS ©ffiti 


▼*11-1-4 bios cnmm txn 


BIOS <7)®S 

Apt K uxwfS 

777-177 BIOS 

20H 

•v7X BIOS 

40H 

X7°7 4 1 BIOS 

60H 

7-7> F BIOS 

80H 

7t7l BIOS 

AOH 

MIDI -v 4- — y-p BIOS 

COH 

t ai#i y ii^wa bios 

1A0H 

vXrAif^g BIOS 

1C0H 


• ') 7)U BIOS =1 -;i/<7)H1?IJ 

^S© MS-DOS ©7rV^3>3 fc BH*e, AH (CfftfiB n - F £A 

tlXiSg, INTttTtyVt-t. 

tztzL, yr^BIOStt, 'Jr^-FYS&fM'SOT, 
h "7 7 - 7 owat, ^-if-x*y©iMBWft©lSBLMi£-c§ 3 ;-eA,. 

- F©7°n^7AcfiT% Ax 7 -7 ©fit £ 1MB V aiMMK*tttb 

* 9 , *sa^o-r-s i as** 2 b 5 »^tt f r-i ^- f©#^^^ 

oT, 1MB ^©7 *y i: mB*MZ&**')<DmTT-?m%*?T5 £5 CUt. 

fcrtfU f-^0§HIL*5, l'^X^fiO-'Cj5?A/TL £ -Jilafi. £©'&!?&£> D A,. 

&J5, #BIOS CioT, INT#^-#^&y it. *n-l-5E# BIOS© INT ##*js*b£ 

■r. 


▼*11-1-5 'I 7 IF BIOS ©ifil£ INT §-§- 


bios <nmm 

INT #-§■ 

CD-ROM BIOS 

93H 

BIOS 

90H 

T4 BIOS 

93H 

/>J BIOS 

94 H 

BIOS 

96 H 

BIOS 

97H 

mt*gm bios 

98 H 

RS-232C BIOS 

9BH 

•/if- BIOS 

9EH 

#J 9 BIOS 

AEH 

if— t; X;i/— f-y BIOS 

AFH 

l£3gif- t?x ;u- f - > BIOS 

8EH 


}±jg) ^lr-f / BIOS, y T7WBI0S ^7X-feXf S7°nX*xAflJ«, FMT0WNSffl©77° 

y 7-'>3 F ^ot7-fe>©Vt5 LTV^t. 
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mum fmTOWNScdbios 


; # 

;* B I 0S3-/l'ii^^N , /^-7x^©®^ 


;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 

;* 


sample 1 » cf IS ^7A^tHT©d:5 

int SAMPLEHint in_prml/int in_prm2/int out_prm1/int out_prm2); 

/* At) */ 

int in.prml; /* B I OS 3 — ))' it 6 IS © A t) ■ /N * 9 7 — 7 1 (“♦•resister AL) */ 

int i n.p rm2; /* B I OS 3 ~ A' t 5 ^ © A 2) '< 5 7 — 7 2 (“♦register BX) */ 


/* t Ht) */ 

int out.prml; /* BlOSfr&OlUt)''''? 7 — 7 1 (-♦register CX) */ 
int out_prm2; /* B I OSfr S> ffl tB t) 7 7 — 7 2 (“* reg i s te r DX) */ 


7^7'? 'J©3 -t 4 v if it &.T ffl £ 3 ic ft 5 „ 



. 386 P 
pu b 1 i c 

SAMPLE! 

codeseg 

segment 

use32 dword ’CODE 


assume 

cs : codeseg 


db 

'SAMPLE 1 ' / 7 

SAMPLE 1 

P r oc 

near 

FUNCTION 

equ 

00 

INT.NO 

equ 

00 

# i n_ p rm 1 

equ 

s s : [ e b p + 8 ] 

# 1 n_p rm2 

equ 

ss:[ebp+123 

#ou t_p rml 

equ 

ss: Cebp+163 

#ou t_ p rm2 

equ 

ss : [ebp + 20] 


enter 

0/0 


mo v 

ah / FUNCT 1 ON 


mo v 

al,#in_prm1 


mov 

bx/#in_prm2 


i n t 

INT.NO 


mov 

#out_prm1/Cx 


mov 

#out_prm2/dx 


movzx 

e a x / a h 

SAMPLE 1 

leave 
ret 
end p 


codeseg 

ends 



end 



•X?5>J’.X¥tt©a» 


fcfJ&'J' 5 BIOS® 7 7 v 7 ’> a XNo. (-►AH) 
^JS^^BIOS®^ 7 7 7 7" h No . 

in.prm1®7 K U X 

i n.p rm2® 7 K 7 7 
out.prmi®7 K 7 7. 
out.prm2® 7 K U X 


7 r 7 7 7 g VNo.^lS:® 

7 i & is 5 k 
At) '<7 7 - 72%$$ 

BIOS 3 -;Uj|fr 

i-f/D fiiSE K &t)'-t 5 7-7 i 

7'of®iS5 5 7-72£ia5£ 

>j 7-7 a- K®Sft$ 
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St 1 * BIOS fflffi® 


;* SAMPLE2 

; >J( 

!* B I0S3-^t-r^xM©i(>Miiiife5«^ 

; ^fc^*********)^**************************************************************** 
; )|< 

;* SAMPLE2#Cf l§7'n ;/ 7 A 4 1 T'JMT © <fc •?fcSK£tlT^Si#£ 

;* 

;* int SAMPLE2(int in_prm1/char *out_prm1); 

;* 

;* /* At) */ 

;* int in.prml; /* BIOS =» — A'* 5 18© ATP'* ? .* — ? 1 

; * (“► r eg i s te r AL) */ 

;* 

; * /* Hit) */ 

;* char out.prml 1256) ; /* B I OSfr 6 © fcB $ tl 5 256''* -i h © '< 7 7 — 7 © 


;* 


/< v 

7 7 */ 

; % 

; * y A 'f y 
;* 


v 5 left So 

. 386p 



pmda ta 

segment 

dword public use32 'DATA' 

pmda ta 

ends 



pmcod e 

segment 

byte public use32 'CODE' 

pmcode 

ends 




P u b 1 i c 

SAMPLE2 



assume 

ds : pmda ta 

pmda ta 

segment 



rmseg 

dd 

? 

') 7 >v , t n r 7 K- 

7 r (J2i &,&#''* ”/7 r iBS-t)© 'JTH't-F 
7FPX®^7^vhffl|»3S 

rmof f 

dd 

? 

•;7rffl'J7^ ; t-K7KPX©^7-l! 
7 h © rt ^ 

pmseg 

dd 

? 

/t 7 7 r ® ^ 3 f 7 K-F7 KPXO-fe 

pmof f 

dd 

? 

/N' 7 77©T‘dt 7 Ft-F7FP7©t 
7 -fe 7 h © rt ® 

pmda ta 

ends 




assume 

cs : pmcode 

pmcode 

segment 




db 

1 SAMPLE2 ' , 7 ; 'X?? 1 ! ' K©§!£ 

SAMPLE2 

P r oc 

near 


FUNCTION 

equ 

00 

; ftfiS't £ BIOS® 7 r '✓ ^ % > a ^ No. <-* 

1 NT-NO 

eq u 

00 

; £ BIOS© A y 9 y 7° h No. 

datas i ze 

equ 

256 

; BlOSfr £> til t) £ tl £ y 7 — £ 4 7T 




; (byte) 

# i n_ p rm 1 

equ 

SS : [ ebp + 81 ; in.prnl® 7 K P X 

#ou t _ p rm 1 

equ 

SS : t ebp+ 1 2) ; ou t .P rml © ft® 7 K U * © 7 K U X 


enter 
c 1 d 

0/0 



push 

d s 

; t 


push 

es 

; 1 
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Ullgfl fmTOWNS ffi BIOS 



push 

es i 



push 

ed i 

; 1 (EAX,EDXl*-k- '/(O&g.U b ) 


push 

ebx 

; 1 


push 

ecx 

; 1 


call 

mak_bu f f s 

; $; : l=i''''*'y7r®5il{S(mak-buffs ; &t&P.3) 


mo v 

ah / FUNCT 1 ON 

; 7 r 7 7 7 , 7**f©»5£ 


mo v 

a 1 / # i n_p rml 

; A*-*? 


mo v 

d i , wo r d ptr rmo f f ; t 


push 

dword ptr rmseg 

; 1 


push 

dword ptr rmseg 

; BIOS^ — (BlOS.cal 1 &#!$) 


push 

dword ptr INT-NO 

; 1 


call 

BlOS.cal 1 

; 1 


add 

esp / 12 

; 1 


mov 

ecx / d a tas i ze 

; /N# "J ? r & o u t _ p r m 1 ^ © T — ? 




.-ibS'M 


push 

d s 

; t 


POP 

e s 

/•SzCJ^t^fcCout-prml) T K U ? w§ 3* 


mov 

ed i , #ou t_ p rm 1 

; 1 


mov 

esi/dword ptr pmoff ; t <y 7 7 ) 7 F t/ 7, 


mov 

ds/word ptr pmseg ; 1 

rep movsb 




movsx 

eax / ah 

; <j 7~7 3- K©»J£ 


POP 

ecx 

; t 


POP 

ebx 

; 1 


POP 

ed i 

; {Si? 7 -7 7 


POP 

es i 

; 1 


POP 

es 

; 1 


POP 

ds 

; 1 


leave 




ret 



SAMPLE2 

end p 




;* mak-buffsi&^^'^'y 

. a, 

7 7 J&fflUSf 5 'ffr — f- 7f to 

mak_bu f f s 

P roc 

near 



mov 

ax / 250d h 

/'Extender? r ? 9 '? a ? N o . IS 3: 


i n t 

21 h 

; Extender^ 1 ~ A' <D §8 fa 




y 7 r 


mov 

word ptr rmoff/bx ; rmo f f IS?? 


sh r 

ebx/ 1 6 



mov 

dword ptr rmseg, ebx irmseg^ffii? 


mov 

dword ptr pmoff, edx ;pmofftf){Si¥ 


mov 

ax , es 



mov 

word ptr pmseg, ax ;pmsegOtSi? 


ret 



mak-bu f f s 

endp 




;* B 1 OS_ca 
• * 

1 | It ') 7 )V * 

— K'Cbios^ — — f y?t. 

RMINT 

s t rue 



RM 1 _ 1 NUM 

dw 

7 

-f 7 7 5 7' h No. 

RMI-DS 

dw 

7 

'J7;K-K X-fflittt 3 £ § ds® rt § 

RM 1 _ES 

dw 

7 

y — K-efjfrt 5 i iEsfflrt^ 

RMI.FS 

dw 

7 

y 7 /k - Kti^t £ i §Fs®rt^ 

RM 1 _GS 

dw 

7 

>) 7;K- k r- II) ft 3 i § GS® rt § 

RM 1 _EAX 

dd 

7 

y 7At - K?ifpt 5 t §EAx®rtS 

RM 1 _EDX 

dd 

7 

y 7 Zb t - K flfFt 5 i S EDX© 

RMINT 

ends 
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SB 1 m BIOS fflWIS 


BlOS.ca 1 1 

P r oc 

near 


If INTNO 

equ 

(wo rd ptr 8 [ e b p ] ) 

4 y 9 y / h No . 

IfRMDS 

equ 

(wo rd ptr 1 2 Cebp] ) 

') TA-t- K®DSWv*^ ? ® |*j g 

ffRMES 

equ 

(word ptr 1 6 Cebp] ) 

V K ® ES l-' ! J X ? © ft § 

ffRM 1 

equ 

enter 

(dword ptr Cebp - (size RM 1 NT ) ] ) 
0/0 


sub 

esp / s i ze RM 1 NT 

t 


mov 

ffRMI .RMI-EAX/eax 

1 


mo v 

ifRMI . RM 1 _EDX/ edx 

*J r A/ * - K 3 t % 


mov 

ax / ffRMDS 



mov 

IfRMI . RM 1 _DS/ ax 

1 


mov 

ax/ifRMES 

1 


mov 

ftRMI . RM 1 _ES / ax 

1 


mov 

ax/ftINTNO 

1 


mov 

IfRMI . RM 1 . 1 NUM/ ax 

A y 9 y 7° h No. 


push 

d s 

'JTiK - Kill V 


mov 

ax / ss 

t 


mov 

d s / ax 

1 


1 ea 

edx/ffRMI 

b i os 2 - (0 H fif 


mov 

ax / 25 1 1h 

1 

BlOS.cal 1 
pmcod e 

i nt 

POP 

add 

POP 

ret 
end p 
ends 
end 

21 h 
d s 

esp / s i ze RM 1 NT 
e b p 

1 


ffi) 0(D-9-y7°;Wi, V DOS-Extender -SPSC, -CALLBUFSCDd" 

7°'>3>Ztgmt6&gV'$>D £t. 


1.6 BIOS U77U>Z0)%75 


BIOS (Dg-t^ls — 'y 3 >(D'J ik(DJ:5%Wj£TsB>&$tiris>£i-. 


hf ^T-VA-f 7.^ 

CALL op^COAPT 7 INT^(7)S-§- 

BIOS 

BIOSS#g=l- K 


> h ') 




m W 


BIOS ODft/tBOcDt %<DWLfe'<7 

bios otzt 

bios (Dm&zwffltei&wbr^tt. ttz, 

Tfr'^'f. /n°7 /■ — y ? COV^TIi, ^II-l-6C^f ff^TldxEOT 
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mim fmTdwnsobios 


▼HII-1-6 /\7/-^P7^W®S 


E 

W 


R 

B 

2 


E : -x— 'f-tfW’feLX BIOS G| 
r : Bios^issbtx.— 

*33, ^4r47 BIOS-e«, E, 


W, B, DfciTtt, &©T'-f. i©E^^*II-l-7C7rctt-f. 


▼sui-1-7 


□lilt 

cu 

ojo 

Mill! 

M ^ 

B 

byte 

1 h (8bit) r — $ 

L ( 0 - — '255) 

W 

word 

2 yf'f b (16bit) r — 9 

ft#* 0(0— 65,535) 

D 

double word 

4 5 (32bit)r — ^ 

ft#* 0(0— 4,294,967,296) 

SB 

signed byte 

1 /\M b (8bit)r— ^ 

ft#* 9 (-128— 127) 

SW 

signed word 

2' , M b(16bit)T — 7 

ft#* 9 (—32768 — 32767) 

SD 

signed double word 

4aM b (32bit)r-? 

ft#* 0 (-2147483648-2147483647) 

BA 

byte array 

I /nM h (8bit) T — ^ <D@2?U 

WA 

word array 

2^M b (16bit) f - 7 ©S2?IJ 

DA 

double word array 

4/'M b (32bit)r-^©@3?U 

FI 

fixed point 

4'U b (32bit)@^/MSc^r-^ 
ft#* 9 (-32768.0—32767.9) 

31 16 15 0 

! 

signed double word 

/J'ftjSffiB 
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z.vM'cit, j v? bios t-r. 

fmTOWNS (Dfy y 4 v 9 BIOS fi, FMR '> ') -X® fc 3 tlX 

^hhZ.ht^h, EGB : Enhanced Graphic Bios ($£35^ 77-( y ? BIOS) t H? 7. 

zti%(D bios fcttffl-rsisett, mmz r wmMm &?- f ooh)j, a^i^ans©** 
% (Stl 3 — F 01H)jE r *^a^^-i7©JgS(Stg3- F 05H)j©Pi^*ffV», F7x 
7 Sit 


2.1 <Sz>~J4"j9 BIOS — K 


«7<7> BIOS tti*® 4MC#M?S£ £*>TS t+. 

1 . IZ 7 T-f — '>3 >®II- 2 -l) 

EGB lzM?Z''-Vy x-TCDyiyy zmtTt. 

2 . 7 P 7 ^^h->a>(iII- 2 - 2 ) 

BM± (DmMfo © -f -vft# L/cD, * ©ft# Ltzr-y* HS*# 

•rs. Sfc, tv^fctttgTf. 

3. ^77-f >vi>#-<U-'>a>(SlI-2-3) 

SSMiTf. 


4. — '>a >(SH-2-4) 




must fmTOWNS © BIOS 


▼ ^ II— 2—1 -fe-yx-f >7*'<U-'>3 > 



k 


««3-K 


OOH 


10H 


01H 


11H 


02H 


12H 

t*jL — rK — b (KWlxL 

03H 


13H 

s*U"/ b l/yX^t£ 

04H 

XX X t* y h©t££ 

14H 

1r £ v^Otn^E 

OSH 


15H 

^7j^ — iWWilE 

06H 


16H 

JmiifewtfcS: 

07H 


17H 

JmffifecotS:^ 1 

08H 


18H 


09H 

1=1$© 1£S 

19H 

JSiS*:- K©t£S 

OAH 

X-/n'-^ ytf-X'©l££ 

1AH 

mfr'-tf-xnWcS. 

OBH 


1BH 

Bi^- h'©iS:£ 

OCH 

»m)£''X K;MC j; .MEf!iSffi©tS:$E 

1CH 

''■vi->7'^->coW:x. 

ODH 

/77fy y 

1DH 

? 4 >w<f> - ynWCx. 

OEH 

f-y ? 'f x*affl^ *) 

1EH 

Hffivx^fiyjcolS:^ 

OFH 



▼ jtII-2-2 7'P-y?*'<U-'>a> T*II-2-3 



«fgP- K 


20H 

B®©$1£ 

21H 

F v b T — 9 (DMfctt } L 

22 H 

F v b T — ^ £>i!r c* 3&<& 

23 H 

K -y h L 1 

24H 

F 7 b T — 9 ©IS § 1 

25 H 

K-y hf J -;$'©i^tijL 2 

26H 

K-y hx-?©*^ A* 2 

27H 

^77>( y til — V )\s 

28H 

xXXx -?©#§&* 

29H 

^I®X ^ n — ;l/ 

2AH 

®#i®®X ? n— 

2BH 

^©tS$ 

2CH 

B®©?f¥ 

2DH 


2EH 

j®ro?^E 

2FH 


m 


d?>f V b 

40H 


41H 


42 H 

%nm 

43H 

WS&ftm 

44H 

in 

» 

45H 

mm 

46H 

FI 

47H 

ra 

48 H 

mm 

49H 

mn 

4AH 

HR® 

4BH 

fS JHfE2 

4CH 

't'Oh 1 

4DH 

^ y b 2 

4EH 

Tf^yvmm 

4FH 

%&i 

50 H 

^B2 

51H 
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^ 57 -f' 7 ^BIOS 


▼StII-2-4 


m&s» 

ii3- K 


60H 


61H 

3£^ [ J 1 

62 H 

1 

63 H 

'5t^r 7 ?\\ 2 

64 H 

iiSP®? ?!l 2 

65H 


66 H 


2.2 < 75 : 7 * BIOS ©■ WMBifflB 


0 0-C«, EGB ©S^W^Stb^fflfgCOV^T^btf-. &J3, &T©llfatt'Ctt, ^77 
4 '7 7 MMt:WiWt 9 &fE l L&-t. 


• egb <t>/\- F&ff%£itii&ff£M 

egb (D&mmvfomz, mm±.o&±Mi<Dmm¥?^)v=mm±.fcm.^Lx\^&<Dm'\' 

JR*-''- F?x 7ffi*3R(^- FJSSIJR) h v»v» £•*-. 011-2-lC^- K®***^L * -f. 

▼mil - 2-1 4 \-Kffl»* 


Hj£( 0 , 0 ) 


(0,Ymax— 1) 


■■□□□□ □□□□□» 
□□□□□ □□□□□□ 
□□□□□ □□□□□□ 
□□□□□ □□□□□□ 
□□□□□ □□□□□□ 

□□□□□ □□□□□□ 
□□□□□ □□□□□□ 
-■□□□□ □□□□□■- 


— X Jj [n] 

(Xmax-1,0) 


(Xmax — l,Ymax — 1) 


| Ylifa 


□. ■ : W* 
Xmax : 
Ymax : 


X, jUtnapfivN-F^xroiBB^-FCKjecJ: 9S&9 & t. 

EGB-Cii, h LX^IrT. Wc.*.Z>*2fflBM&, f?# 

ft!5tf -7 FKI!c(F*3gi516t’'7 b)X, Z t EGB X’hiMW^ie^. 

ci©ii®g^ mz&mLzt. a-f 7 i 7 -?s 
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*1193 fmTOWNS ffl BIOS 


T® II -2-2 ttSttffSn 


(-16384,-16384) 



(0,0) 


y\— K 

as* 

(Xmax — 1, 

,Ymax- 1) 


(16383,16383) 




ti'-y 

EGBs, smtD&zmfevrm&zffimLtt. z, 

tWVZt. fefISE0#^«^^7-F(32t> D-C&MLt-t. lit ft, gffe, 

^ - t7©Iffi^ - K0SSCt#t5 0t, H«p*SnItEfe»CJ:oT t fe 

«S0#-teffl3ET#5ffiOttHtta*!) s-r. 

i0iOi5E, b*>6WS&K*0S 

-r. 

**, 2fre-F(l tfy M?*-fe/P)tt, 

S1-. 

T® II -2-3 6KSIJ#?£ 1 tf^t^a/;U0F7 h» 


1 b * •'/ V e?-fe/u 

M 



31 

>1 



3 

2 1 

0 

4 b «y h b° ? -fe 7U 

& " 

)i 






» 

31 7 

6 



1 

0 

8h*7 h b°?-fe/u 

& *& 



u 




31 16 

15 

14 


il 

1 

0 

16 b*y h b°? -b;u 




(( 

)) 



□ liWS&fr t 

•y h 


u 
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mRW BIOS 


EGB TGi, ;<U'y h LTV^'f'. 256ft fc 16ft©jfe§ni;i /Gw 

y H#tE**«fliTS*-r. *n-2-5CHWp*^feftfcftHai#^, ^V7 MMEoBMRfc^b 
si-. 

HiBb^fflRTtg^f-t- KT(±, ftf^®J#-§-ti, HPg®ffiHft(fi, #, W&fc*)^© 
fc©Tti:Sf<, ^-F^x70/NVyH/^x^®E^X^#fSgUt. 

^Cli. £B*©aE^tfaft3*i/t:B!>, B*©^©IKfcft»giJ#t('*-*fc5, i^s?x*# 
-fOSrfi^'tS fc*ffS1-£ i/^X^Ci§^$tiTv^fe(f6)^'r 4 X7V-f iz&z*2tigi-. 
EGBTd, XV y hl^X*e#Hfrr.Sft*GRB#8 tfy h (256RHI) § £ f . 

'^>y h l^X^Ojg^&SfrfrftTVi&ViTX h^ll®, #t?X-lr/KE> if y h © 

*Utc*BHI-2-4CjSU3E-r. 

▼ HII -2-4 tTX-tz^x-^^hl'-y h®gn^ 


lb* *y h b^-fe/u 


4b* «y h b?-t/U 


31 




0 

& $J 





r 

Intencit 

31 

3 

2 

l 

0 

is $a 






M-J:*XK»ni 6 ) 


Blue 


Red 
Green 
Intencity 



31 

7 6 5 

4 3 2 

1 0 

8t' ••/ I t'^-b/u 

$$ $J] 





('^•y 


Blue 1*0 


Red 2*1*0 
Green 2*1*0 

15 14 10 9 5 4 o 


16 b "j h b?-t/u 


m m 






Blue 4*3*2*1*0 


Red 4*3*2*1*0 


Green 4*3*2* 1*0 
Super impose 


dU (iW^^b-y h 
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HII8B fmTOWNS ffl BIOS 




H^STfeia 

fetSSiJ#^<73i5SI 

y<is-y nmm*m 

32768ft (160 P e^-fe/b) 

0~15t* y h 

X 

256ft ( 8 O P 0-0) 

0 ~ 7 t*y h 

O 

16ft (4 O P tT-bA-) 

0 ~ 3 tTy h 

O 

2 ft( 1 O p O-b-'V) 

1 tfy b 

X 


v t Hr # v 

A-F^iTtB, VRAM £1g»©^-S>C#fr'CGeffiTS £ ST* 5 , EGB ~Ci> 

znKMS^LX, WM^-itfDWLfrWZ&nS tiZTt. 

S ffi®*- F ©«£, S> t * 8 5? £S!|T CRST £ S T. 

Z.(Dm-a, * $>©££«— ft C 1^-5>©*TT**, ^-S^fTR 

£TSST(2&©^-^fc*faT*W*f4). 2 0©^-^©5t>fc*T‘'>£^BU 

eiStRT&^CT’^t )t y f -f ) st. 

EGBTfi, — jRC, @^&fc*£ffi<:<§^e^S;ft<£fe£M:t&fcVH>i;T. Sfc, fail® 

WtLt, - F * 5 PRESET (Dm-a t , ffiBBf C F v P *9 ~ > Zfifet § T-< ^ - 

'>3>T, tfy h * 5 0 ©^;fr(SWJIfeTffili£tlS T( t*y p 1 (iMSfe) . 

^M9, ^ T D , 3®&**0, »0 4oO|M 

^***nr«T-r. 

• s< 7 MV 

• ^ T 7RM 0 

• 9 +^ > > y T ~y 9 

• A'M9 +^yf 

Ifet-iCiO ^ ttt. Sfc, 

— ycf^TiD ST. 

B®cEgft©#^fii<*^©sdc, au&ftfc®***-?***^ j e©Kue.itfc®»s 
*©^©»#£W««fcv»v»£T. »Ufc«**a4«^, T©fi£®Hfifcv>v> 
ST. i©|pC T, ^#(#) (iiuSfet ta 0 ST. 
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msm V3 Z)-<"jo bios 


/-'Jb mm® 

•Hi®# 

EGB ©|flHTte/03*iTv»SH®#fctt, C*jSS#iTV»S|IBB©i t 

T-f. 


7 U y 7“#(4, EGB ©tf^-S/ a - fc Tf . ffiHOfSH k Ltil 

b ffit© 0^©7 U yT'Kfi, 

-r. 

EGB Tli, ffiHOilC, J8Bife£^©££ffi< ©•?«*<, #a©^S£froT ££$*£* 

£*i*stH awikvHiS-r. *iiH2-6c#*jf©*i**wL*i-. 

J8BS**©RStt, r ©H^ - F ©l££ (8$g 3 - F OAH) J 


▼S II -2-6 ffiB**ktiM 



M i* 

PSET 

ftswm&co&Tffimtz. 

PRESET 

izm&Tffim-tz. 

OR 

ffiS®B<D&r-? tCM^mULiv fc T ZSffi<D&7-? SrHafflbfcfe 
tilts. 

AND 

ffimmW<0&T-9 fc ZixfrZffiML J: 5 fc-t3K®®feT-7£MS«G*:fe 
•efiSH-rs. 

XOR 

ISBIlff^©-fer-7 fc rfti^fiiBL X 5 fcf SBffi©fer-7^#ftfcW^ain 
L/ifer-ffiB-ra. 

NOT 

ffiSBIl#©feT-7 ££i|£ L*feT*ISB1- 5. 

MATTE 

J8B0^©fe?flSB-r*tf, 32Iife©ai^tt, JfB3*i*v». 

PASTEL 

ffiwm&co&T-? t zftfrzmmi' x 5 ti-ssmo&r-fzmnL, ?m 

OPAQUE 

t?A7-y®i©f7i^iffef, ocfyhSfffetffi 

By - •?>. 

IMPSET 

JffiiM@P©feT-X©5*>, X-/-?~Y >jK-Xt*-y h £ 1 C-fZ. 

IMPRESET 

ISBill^Ofer — X©-5 *>, x— /\°— -f ydG-Xtf-y h £ 0 Cf 5. 

IMPNOT 

JffiBIIIg©feT-705*>, x-a?— f yiK-Xt’y 

MASKSET 

I®BHP©fer — X® 5 *>, iivx^SlOfy h^rlK-fS. 

MASKRESET 

IfB®^©fer-^©5t., iivx^Siot’y h^OCt?. 

MASKNOT 

jffiB0^©fer-X©5 1., h£Ki|£-r£. 
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mm fmtowns © bios 


2.3 BIOS £/a>(Z)£IiVI 


z. ZTH, EGB — 3 

•x> h U 

AHE#fg3-F, DS:ESlE/<9^-^?0©r hVX, GS : EDI Efts#*©?' F UX £fg 
5gt*-r. 

• U^-> 

AHK»T3-F**iS3#i, 0 ©«^-BIE#*l7, 

•ttNKb 

^7^ y zmizit, fe«)K r wb(ii3 -F ooh)j, £7c« r {B®Hffi© 
K5g(««g3-F 01H)jt r »^a^^-^©Jg^®#g3-K 05H)j©B^>Hxb&tt7Uf& 

a-K 7 i 7 KJ:i;, 

•xX'yxiMx 

EGB-Ctt, ***B^*»iir3fc«>E, »1!U0fe:*:S*X*y**&»fc1-4»£*** 

Vt-r. X7 7 7t^fX0@$tt, »:©tfc’Dtt. 

«M6a-K40H5feai: BlOSfflfc LT(±7SX1-. 

- F40 H JOB : UMmm<D-k S $ Oft F y h ft x* F '7 b ft) /8 *&g ktit. 7c 
7cb, pset, preset 9 & DffiHX mask 

£•», &**9£*A. 

MT ©*§-£■ e tt, $ £ Eif in t £ f . 

paint(«ffin-F 4DH, 4EH) : 6KB ing 
polygon 3 — F43H, 44H, 45H):5KBin® 


•x-X3I® 

EGB 7 'Si5f-7SS1±, -feXX y big#* $ 7c <*£ 5 &-&A,. £7c, -fe 

4rX^ X bitfjGinb 4'M b#LT»j£bT<*f 
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mam 


2.4 BIOS i J177'U>7. 


EGBERT, fflS9C»t<jllRb*-r. 


^77f^7 

20H 

Mb 

tt#g=l- K00H 


x>HJ 

AH 

= 00 H 


GS : EDI 

KUX 


ECX 


1 'J ?-> 

AH 

=00H(jE#**7l$) 


1ft W I EGBKH fl^««©ra#**j#Mfcb£'*-. 

s> o -cm* 1 1 1. 

WMWLZ<D\H&Z^L£t. 


/<-7 * — 9 

Wim 

#§ i? 

XtJ^ — V s 

B?S”fe 

ttSfe 

isfefe 

ilfeJt* 

^i/ 7 M/yx^ 

Ka-iK- h 

Xffflx>£& 

X^x>tU 

X’^VlfcV' 

X7fi§iS X ®S 

x^mm y «i 
ifjt-p 
B?t9#, 
tsia^-K 

X — y\°— 4 'srfs — X 

', f >tf-x»m 
^>co±? 

>”> .y f- y X'<? — > 
9 4 A '/<? — > 


640 x 480 16 fe 2 aa 

V s 0 

''- K^xTt 
»*!U3'J#f- (6) 
fe^S'JH^O («) 
fem«'i#^o (*) 

128 (¥SJ) 

16 fe*U»M£ 

SB# 

0 

£#[n] 

0 

0 

m) 

PEST 
OFF 
& L 
HhM& 

1 

a:^ 
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fglIBB fmTOWNS ffl BIOS 


^77-f7^X 

20 H 

1K®iS®<7)ix^ 

ttHIU-KOlH 


X> h IJ 


')?-> 


m m 


1. vram 

AH =01 H 

AL (0, 1) 

DX =®®"E- K (t'«y h 6 = 1 CRTC L) 

2. =L— 

AH =01 H 

AL =80H~83H 

DX =®^®®CD^-t»--rX(32t 0 ^-tz^fi) 

BX = IKiiJSH©^ -f X ( 1 L° ^ MlimtL) 

CX =fcf^-tz;Kl, 4, 8, 16) 

DS : ESI = RAM FUX 

AH =00H OE'gii&TBf) 

1. VRAM^ffl-TSJf^ 

F & if L £ 

mbits'- k ^ x s -r. 


©20SB*- h* 


VRAMtI=> 


t VRAM ©M«£^L£tT. 

(D l — K 

Selector I address 



0120H : OH VRAM Asfi=> 




PAGE0 

0120H : 040000H 

PAGE 0 


PAGE 1 

0120H : 07FFFFH 



Selector : address 
0128H : OH 


0128H : 07FFFFH 
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mem ^x^yy^Bios 


®® 

tgffl.ii® 





1 

640X819 

640X400 

UW yy y-X) 

16 ft 

16/4096 ft 

1 - 1 

2 

640X200 

(yv-i yy y-x) 

2-2 

3 

1024X512 

640X480 

U>4 yyy-X) 

3-3, 5, 10 

4 

640X400 

U>4 yyy-X) 

4-4, 6 

5 

256X512 

256X256 

(y yy yyy-X) 



5-5, 3, 10 

6 

256X256 

(y yy yyy-x) 

6-4, 6 

7 

256X240 

(y yyy-x) 

32768 ft 


7-7, 9 

8 

256X240 

(y yy y— x) 

8-8, 11 

9 


360X240 
(y yyy-x) 

9-7, 9 

10 

512X256 

320X240 
(y yy y-x) 



10-3, 5, 10 

11 


320X240 

(y yy yy y-x) 

11-8, 11 

12 

1024X512 

640X480 

(y yy yy y-x) 

256 ft 

256/1677 Tfft 

1®® 

13 

640X400 

(y yy yy y-x) 

1®I 

14 

720X480 
(y yy y-x) 

1 ®® 

15 

512X512 

320X480 

(y yy yy y-x) 

32768 ft 

1 

1®® 

16 

320X480 
(y yy y-x) 

1 ®® 

17 

512X480 

(y yy yy y-x) 

'<£ Lx 

1 ®® 

18 

512X480 

(y yy y-x) 

1 ®® 


H® "t — F 1 ©igffl.H®© 640X819 ttEGB*5-9-«K- t / n— F©tMiTtt 640 x 400 Cfl 

S. 
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w 

ffi«£»(3~256) 

sw 

S5l£Xl£« 

sw 

sgl.&Yftfg 


- ;■ 


»1M( 


»3.£ 




ffi«WCB:3JSLt&gT, 2iilT(Dm^\mmmbtlt^/v. Zft&fcML 

■zmmvzft ofttscu, ©r^xuAcav^; j: t>, 

Si-. 

iHEttr-* t s -r. 
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(DS : ESI) 


sw 


sw 


w 

@168* (0 -359’) 

w 
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sw 


sw 
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= ^ 
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^-'>a >Tli, MjZMom&ttSTT. =.%B£*tL?mmD&f ? ofc 
kSCtt, ^^JSBtfflMtXOT^d'y XA03|V»C,J: D, 

&©±g£-:* ? £> 5St. 


(DS : ESD 


0 

SW 

3?l£Xffig 

2 

SW 

m&Y&m 

4 

SW 

mz&x&m 

6 

SW 

82.6 Y ffi« 

8 

SW 

836XIMS 

10 

SW 

836Y&R 


»l£ $3 jS 



* 52 * 
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mm 
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AH 
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sw 
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sw 
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sw 
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AH 
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(DS : ESI) 



sw 


sw 
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SW 


sw 


sw 
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sw 

(dyl) 

sw 
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sw 
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(DS:ESI) 


sw 
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sw 
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sw 

MfeWlYlS^ (dyl) 

sw 
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sw 
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SW 
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©mm %&Tm-cmzt zu&tgKz z tK&MLx < *©*e, 
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0002 1 8 2BH (^2.09440) 

0003 243FH (^ 3.14159) 
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sw 
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sw 
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sw 
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FI 
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«Hft©tt*©J®WElI< z. bifix 'lit. 
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sw 
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w 
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DA 
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DA 
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SW 
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0 

SW 
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2 

SW 
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4 

SW 
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6 

SW 
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8 

SW 
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10 

SW 
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^'77 -f *y 
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t. 
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0 

SW 
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2 

SW 
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4 

SW 
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6 

SW 
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8 

SW 
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10 

SW 
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sw 
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BA 
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AH 
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if 
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w 


BA 

Xf&i f'- 7 
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x> h IJ 
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AL 
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M n A 
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SW 
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SW 
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W 
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1 
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AH 
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AL 
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AH 
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(DS : ESI) 


W 
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BA 
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SW 


SW 


w 


WA 
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361 



mi as fmtowns©bios 



20 H 
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AH 
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w 
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x> h U 

AH 
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DX 
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BX 
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□□□■■■□□ 

□□■■■■■□ 

□■■□□□■■ 

□■□□□□□■ 

■■□□□□□■ 


■■□□□□□■ 

■■□□□□□■ 


8 K -y h 


□□□□□□□□ 

□□□□□□□□ 

□□□□□□□□ 

□□□□□□□□ 

■□□□□□□□ 

■□□□□□□□ 

■□□□□□□□ 

■□□□□□□□ 
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+ 2 
+ 4 
+ 6 
+ 8 
+ 10 
+ 12 
+ 14 
+ 16 


1 c 

0 0 

3 E 

0 0 

6 3 

0 0 

4 1 

0 0 

C 1 

8 0 

FF 

8 0 

C 1 

8 0 

C 1 

8 0 
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X^-ThBIOS 


XX’X'f Ffi, v VRAM t fctgij 

^©SttttfcJSff^S-CJbD, ^f7-( yX BIOS tttgiJC, X/7^f h BIOS**ffl*S 
tiTViti - . 

£©$-c&, i©x/7^f f bios covi-rffiPiftLSt'. 


3.i x:?^r s bios - it 


X 7°x A F BIOS it, K<D 3 mMiZfrMt Z i t &T £ £ 7. 

1. SMWb^U-^aV 

X -fy -i F S-ffiffl-t S fc&©/\- F -7 * 7®13:S£fTV> £ 1". 

2. 

x7°tm f©®«, AV7i/D.^r^, ffiKffis, n'jtA - bwim mmtfh 
Vtt. X7°x^ F©^S"Ctt, X/7^ Fr-X©*§&*£frV>£7. ^V-y b-fu-y ? 
©KSTtt, ftB#&5ETf±, ffe^7£ftK£&*£7. 
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3. 8^7'^L'— '> a > 
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0 j££fc 9 £tT, *<D?'-?j&Ai&n-6-8 K&L* 1 -. 

FMflA'yyf- ^©7 7 'Y;f©S£5(S^«, ".FMB" 


▼* 11 - 6-8 FM ^;ii©/\*>^ 7 =-^ 


1MX 
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8 


8X^Sf©^,if 

48 

4 yxywy F l 

l 

48 

-i >7'9)V9 > F 2 

2#a ffltfef-^ 
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48 
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408 


mem -y-pvFBios 


FM US THHI $i±Z>tzlsb(T)T'-$ (7)ipji 

^yxwyhf-^, r ^fer-^©*^a^«#g3-K05H)j 

F BIOS r; ^fe^m(^3-F04H)j-e 

FM LSI 


6.4 i*£>K BIOS^U— 


BIOS 

•fF*$IIi 

1 1-5 BIOS =&u?^fc # «, ffSI^(16KB)©7fesMT F i/X£ 
GS : EDI icAftT^&OtUf&O S-&A,. 

tFMggUy7^(»7^-fe7 

if >7 y F BIOS Jfot, FM ^©i^X ? CftLTSt^^f & £ t* J T§ £f . 

£ 1 / v*X ^©j&SfcC^V'T IJ, r H 1 pflU 5 ¥ i-fi t'>XfAjS#Ilt' < t£ £ V\ 

if<7yF BIOS ©;* '■<!'-'> 3 >TI2, f- * £^§-n#*& D £t . *II-6-9C, 

A* iSt5iCH.:(?)*KffotS^5:IlRLT < tt*\\ 


▼* 11 - 6-9 T-vZM nttifc 



W/iSfMSy 


3 Lj r%Jl' 

E^/iSISSlI 


0 

fm was 

chl 

64 

PCM WM 

chl 

1 

FM WAS 

ch2 

65 

pcm was 

ch2 

2 

fm was 

ch3 

66 

PCM WaS 

ch3 

3 

FM WM 

ch4 

67 

pcm was 

ch4 

4 

fm was 

ch5 

68 

PCM WaS 

ch5 

5 

FM was 

ch6 

69 

pcm was 

ch6 

6 ~15 

fm 

70 

pcm was 

ch7 

16—31 

$mm 


71 

PCM WaS 

ch8 

32—63 

v x^m&m 

72—95 

96—127 

pcm wmz&m 


K3Sffl£l&£, FM#jgt PCM WS©A^*;W2'N-F?x7©A^*;Pfc*i7£LTV>£ 

-r. 
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SIIIBB fmTOWNS ffl BIOS 


•ix-n- Kicoi'T 

F BIOS T*fi, V ?~>a~ F li AH i/'XX ? tz'MZ tit ?&, W > F BIOS 


▼SII-6-10 AUCiI$ti3IitWiin* 


AL 

m «* 

00H 

lESmj 

01H 


02H 

+ -ON4 1 

03H 

'<7 7 — ? x-7 — 

04H 

ffiOLWi 7 7> 7 '■/ 3 > 

05H 

'1&X>7 ^ 0 'Flu 

06H 

■X 1 ? v Kflcf- 

07H 


08H 

x x y y f ©±®^pg*s/jx $ -r r s 

09H 

-?■’?>' F ID 

OAH 

X7 > F©— IWIfi 

OBH 

F©±RJS«»£i8;*.fc 

OCH 

tv/'jv X£M(¥it L fc 

ODH 

•9- ■? X F r- 9 <0^ v Vtm^TS) 6 


6.5 it^^KBIOS U^T’b^T. 


t7>F BIOS KOV»T«Mfc#L<*KU*-*-. 


-9-9 >F 

80 H 


«ltB=i— K00H 



AH 

GS : EDI 
AL 

Wy FMf&O'N- FXxT t BIOS &Wffl1bL£-f. 

BIOS C li 16KB (16384 D, GS : 

EDI Ctt*0$fear Fi^X^fg^btf. 


= 00 H 

=ftliii«7 FUX( 16KB^) 
=00H(jE?K*IT) 
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Wkttt, 

• FM LSI ©SSMb 

• FM if»©«w©ff± 

• FM WS^'f^Offcit 

• PCM WS©8J8Mb 

• PCM WS038W ©ffcit 

• * y (DWmit 

• 117$ 'J = — A©|U$Hb($^T©A;frlf*C s. OL— 


5 g 

«Ba-K 

HI 


+ -OFF 

02H 

OFF 

F 

tf373ftfi§5E 

03H 

4 1 02 * 

M 


04 H 

(ELEPIANO) iSSE 

H 

Wfer- ?©§#&* 

05H 

f7t/Hffe (ELEPIANO) * g oi* 


tZyf-'O F 

07H 

t° -y f- !) -tr v F 


$'J ^-A^H 

08H 

ftAfSIS® 


+ -OFF 

02H 

OFF 

P 


03H 

+* 

c 

M 

j*r. 


04H 


U&t— ^ ©H § jA^- 

05H 


I 

t° 7 j-'O F 

07H 

t° y f* D 4r y h 


y ^-A^H 

08H 

:S*fitt££ 


tF r ?> K 



80 H 

+-ON 


me=3— koih 

x> h U 

AH 

=01 H 



BL 

— ^ -V ( 0 ~127) 



DH 

=«S( 0-127) 



DL 

=«(1~127) 
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1 AL 

=00H(iE#»7) 



01 H (T’-V ^ilf-§l7 — ) 

02 H (+— ON 7) 

03 H (/<5>-^l7-) 
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HII8B fmTOWNS ® BIOS 


M B A 


+ WS £**©»£« MIDI CftftLT 
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OFF >TtiO £"^-£>TV:>£-l±A,. 

#g©*ttS£SL£3\ 


«R 
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02 (#) 

03 
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04 (#) 

05 (#) 

06 (#) 

07 (#) 

08 (#) 

c 

© 

24 

(25) 

36 

(37) 

48 

(49) 

60 

(61) 

72 

(73) 

84 

(85) 

96 

(97) 

108 

(109) 

D 

© 

26 

(27) 

38 

(39) 

50 

(51) 

62 

(63) 

74 

(75) 

86 

(87) 

98 

(99) 

no 

(111) 

E 

® 

28 


40 


52 

/ 

64 

/ 

76 


88 


100 


112 

/ 

F 

© 

29 

(30) 

41 

(42) 

53 

(54) 

65 

(66) 

77 

(78) 

89 

(90) 

101 

(102) 

113 

(114) 

G 

© 

31 

(32) 

43 

(44) 

55 

(56) 

67 

(68) 

79 

(80) 

91 

(92) 
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(104) 

115 

(116) 

A 

© 

33 

(34) 

45 

(46) 

57 

(58) 

69 

(70) 

81 

(82) 

93 

(94) 

105 

(106) 

117 

(118) 

B 

© 

35 


47 


59 


71 


83 


95 


107 


119 



-9-9 >K 


80 H 
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M&=l— K02H 

x> h U 

AH =02H 



BL = ^ ( 0 ~127) 


')?-> 

AL =0OH(jE*ft7) 



01 H ) 


m m I 


zcot'tu-i/B -?> t. 


Wimy y-xw'-b0«aiWttcft-3TftW*ff±Lt't. zviztb, yy 
-xi/-fosfiaottt, -rceftWfcffjfcLfcvsi k.fc*y *■*. 

§lfflWCff±;&-&fctr»»£Ctt, r f§W©3IS!lf|t±(«tE3- F09H)j$H£fli 
LSI-. 
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m6W -y-^vKBios 


+»-9> F 



80 H 




«S^3-K03H 

x> h U 

AH 

= 03 H 



BL 

= ^-V^7F#-§-(0~127) 



DL 

= /\°>^'V h ( 0 — 127) 


U*-> | 

AL 

=00H(jE*B7) 




01H(^v77F#-§-X7-) 


ta 

# 

WiH©fe&©;ii;fJ&£fx$ LSI". 



DLKRje-^Stftt, 0 64**tm 127ifc&0*©tfi;frT-*\ 


0 ^P^^XDMZlUtlt^ 


64 

127 

MS L, 0~127©®HTffl^WC#SO«PCMWj®©^T% FM M® 
^ttO, 64, 127® 3®Sb*>fg£Ti£ £•£*,. 

>B, PCMW® (*S*-K, Wj»*-K), FMW*©-* 


1f9> F 



80 H 

3 

£ 


«SI=I-K04H 

x> h U 

AH 

= 04 H 



BL 

= ^*7U#-§-(0~127) 



DH 

=Sffe##( 0-127) 



AL 

= 00H(IE$**7) 



01 H — ) 

03 H (/\77-^l7-) 


ia | FM^jgt PCMWSdjglS^-FJCisvsT, <DWz&&mm 

3 - F 05H) J TWfefftW«* ct&lft L7c4FX7;M>hf-^©7i, 

©R5ecj&s*r- * sMtscs® t s -r. 
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StlieB fmTOWNS © BIOS 


F 80 H 


m&T'— $ <7)H # =1 — F 05 H 


x> h IJ 

AH =05 H 


BL =^-V^.^#-§-(0~127) 


DH =: efe##(0~127) 


DS : ESI ©7FUT. 

1 U*-> 

| AL =00H(IE^7) 


01 H — ) 


03H 

1& 

FMWiSt PCMWig(^^-F)Kfc’^T, 

DS : ESI T^tT Fl/XCffU^yX'y; us >h 


LSI-. 


SCtt, r Wfe*lEOIM&=r“F04H)j ^®ot, 

WftfctfftWK©?'-* fcws lsi e£& l $ -r. 


F 80 H 


L F 06 H 


X> h U 

AH =06H 


BL = 7'^7< , l'iiH§'( 0 ~127) 


DH =^feS^-(0~127) 


DS : ESI =4'>77;M>hf-^(7)7FF7, 

u*-> 

AL =00HGE#|*7) 


01H (f , t ; i’7l'S , §-l7 — ) 


03 H (A7^-^I7“) 

m i" 

FM laMt PCMWKdSES^e-FIC^T, JSSgOWfe^CSfcSflT 


V»*>f y^V)Vt >br-?i, DS : ESI 7^77 F I'XOiBfcelESSb $ 


7. 
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-9-9 >K 

80 H 


«1SB3-K07H 


x> h U | 

AH 

=07 H 


BL 

— ^^7 ( 0 ~127) 


DX 

= fc^'y ^-(— 8192 — 1-8191) 
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AL 


=OOH(jE*|*7) 

01 H (• 7 L -\' 7 ' 7 U#-§-X ; 7 — ) 

03H (Ay^-^Xy-) 

OBHC^^e- K X> ± PI ii $rte X. 7 c ) 


ift §a 


®S*«ilSE 1 -SkSC«fflLS-r. 
DX Kfflji-f 5 tf '7 f - ©f* ©ISH tt, - 8192^ h + 8191 S TTt. 
jElfrfcrtfy^fco hit, **{i~ft/Nit£-e-c, 2 7XX-7®tSH£l# 
■fci-r. 7 ° 7 X©«-a-tt ±* JI 9 £ 7 . 

tf 7f©flB tf y f- U -fe y F (DX=0) *fr$ i T^SftT, tf y 

©7-ON tfyf-^JIfflT* — 

ON < fi£V\ 

PCMWMO^^-FTti, 

tf f ©i^I I Tf ?. ^ 0 £ t. 

PCM F, WJS^-F), FM EcM<Di~ 


179 >F 

80 H 

*'U a-Afl 

«tt|3-K08H 


1 x> h U | 

AH 

= 08H 


BL 

= ^^79US-t(0~127) 


DL 

= #>Jcl-A(0~127) 

1 | 

AL 

=00H(iE*»7) 


01 H (f , t ; i’'^f§X 7 -) 
03 H (Ay-X-^Xy-) 


jft m | Ofif)^?) 

127 (ft^)©l 6 HT 7 . 77 *;HlS 127 Tt. 

>tt, PCM^GfeS^-F, W^-F), FMflOt 
ft. 
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mim fmtowns © bios 



01 H ) 

03 H — ^17- ) 


m a 


+ *a/) ©»&*ii*!itteflt±t s -r. 

y y-X*Tfe»#!|»eff±SftS©T, Stt©*-OFF©fU>9Cfltfi 

z-r. 

ClO^u-S/g PCM #«(*#*“ F, tfjtne— K), FM^$C©-f 


?0>V 



80H 


. k PCM K L/X©Bt^BiU 

«Ha- KOAH 

1 x> h y 

AH 

=0AH 



BL 
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EDX 
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DS : ESI 

=K*Biy4MEaft7 KUX 


1 y *-> 1 

AL 

=00H (1**7) 




01H ) 




03H (/\’^-^i7-) 


m w 1 
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F X TsfiSt Ifcs "E y fC®l# L t -f. 
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4 


DW 

PCM #£7 Kl^X 

W 

PCM #£-fe f 7 * 
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m6rn BIOS 


1f9> K 


80H 
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x> h U 

AH =10H 


1 u 9-> 

DL = X7-99. 

AL =00 H (1^7) 

03 H (Av9-9xx-) 


1 m *n 

FM tI®X7-7Xy^X7®#S DL CilbS-f. 

3 b «: 7 — 9 ~Ci~. 

DL ©HM£^L . 



7 6 5 4 3 2 1 0 



'fiaL 
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A 

B 


-9-9 >Y 

80 H 

FM h tB^I 

ma&u-K ii h 


x> F U 

AH 

= 11 H 


BH 

=/’Cb9fr§-( 0, 1) 


DH 

= b v X 9 #■§■ 


DL 

= 7-9 

U9-> 

1 al 

=00H(jEHt»7) 


03 H (a’7^-^17-) 


Si m | F©7— 9 £?\ 

BH©^' > 9 #-f-C (±, f- -7 * ^ 0 ~ 2 ffl © 1 / >>' x 9 C# # & tf i§-g- ttO £, 
f- -v * 7F3~5ffl © b $Xx 9 Cg # &t?i§ o' t±l £f§£! b £ t" . 

t iKfiibst. fiC'fyxwyhf 

-9£i£fllbT FM^?g£nj|b7ilEtt, 

04H)j SHfcfflbt-f. 
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ft II SB fmTOWNS © BIOS 


9-9 >f 


80 H 

FM ^SlA’-f FA* ffiHln- K12H 

x> F 9 

AH 

= 12H 


BH 

= /*>^#-§-(0, 1) 


DH 


U *-> 

DL 

J?N 

1 

ih 

ii 


AL 

=00HUE$**7) 



03H(/n°9X-^X7-) 

Si 

FM 

tztiL, JlftCFMTOWNST^ffl 




-9-9 >K 

80 H 

FM ^^^7.^(7)*#^ 

mm~ I-K13H 


1 x> F U 

AH 

= 13H 


BH 

=A>^##( 0, 1) 


DH 

= UvX^7 7 KUX(0~255) 


DL 

= ■?-* 

1 9*-> 

AL 

=00H(IE$**7) 


03 H (/\°9>-*x9-) 


M B 8 


■f ^ * ;f3~5^ (D u *j x ? iz m # a &m-£r « i £ jg® l £ -r . 
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mem iwvkbios 


80H 


}$tc=l— F14H 


x> h U 

AH = 14 H 


BH 1) 


DH =L'-/7^7FU7( 0~255) 

ux-> 

DL = t— X 


AL =00H(IE®i&*7) 


03 H (/\7/-^l7-) 

ns sr 

r FM^jgl//XX©#§)X^(^iig3- K13H)j 




BH © ' ■? X X #-§• C «, / t X- A'0~2fll © u / X X £ Sc*. tti t *§■£ JiO £ , 
/ T / ^3~5ffl © 1/ / 7 X (il &tB% b £ 1. 


VO>¥ 80 H 


h P— ;H H|3- F15H 


1 x>H) 

AH =15H 


BL =^-f. y ^( 0, 255) 


CX =*^>^(0~1023) 

A 

1 

X\ 

AL = 00H OE$**7) 


03H (/\°7^-?l7-) 

1 IS HJ3 

x ^ v a © ft 7 x vmftzmm 1 1 1 . 


A 4 -y^©ffi*5 0 JJW© t § «, CX C-fe y h § titzfi XXI- fit£ FM 


CR5EU X-f y *-©«** 0©k §«, X4”v 


£fflt£-fr, XT — ^X77^i!Hr 7 h L*-f. x>£D, 


t #«, X-f yf^O CU:©^1/- '>a X&JgfT L£^. 


1023^®/Jvfit-T7. 0©l^l±0A^ 


-f XX i> X X L b-C1023S7*XX L Ltir. 1023 bfcBfjS**, X 


4 vtl 9 &**£■*** *4 5 xX"fc&D St. 


*9>HI(N) k«flWMH(T) fc©M«tt^©^T*S#tS1-. 


T (ms) = 12 X (1024- N ) X 12/8000 (KHz) 
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mm fmTowns © bios 


Y 80 H 


^p-;h «U63-K16H 


x> h ') 

AH =16H 


BL =X'f>yf 1 (0 > 255) 


CX =*^>^(0~255) 


AL =00H(iE^7) 


03H (Ay^-^iy— ) 

Hi HE 

* -f v b © * ? > h l 1 1. 


x -i yf©i*5 0 iiW© t § (i, CX C-fe y h ? y h fit* FM 


KBBgU h $•££-*-. X4yf^0©ti(i, 


±^^Xf-^X77^^7 h L£-f. 


X'fyfS'O KUi0^i/-^3 


^•yy\' hi 0 tfWck?, 255*i£/|Mg-C-t. ffl x. fcf, 0 ©±S£- tt 0 -f 


>? ') S > h LZ255£Tti'?> h L£i~. 255£*-'*- LfcB#j&*s, 


wo &**£■*** *4 t-r. 


ii^yy Mit(N) t manoni (T) t ©HI# tt?to£ -e* § ti £ -r. 


T (ms) = 192 X (256- N ) X 12/8000 (KHz) 
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msm -99 vk bios 


-*9 >F 

80 H 

□— JU2 

Mg=l-K17H 


x> h ij 


*)*-> 


Si 0£ 


AH =17H 

AL = 00HQE®**7) 

03 H (/'i7^-^X7“) 

r ;$M vAa > B n — ;u 1 ®tgn— K15H) j . 

R**- F kSCttffil/St. 

A’J'S'HBtt r N7A3>fo-;H «|g3-F15H)j ©K36i*5l8iMl 


9"9>F 


80 H 

^<7B3> h □— )12 

Hfg=l— F18H 

x>h'J | 

AH =18H 


U*-> 

AL =00H(jEfl»H7) 

03H (/\°9t<-^x9-) 


K 

r 9-i 7B 7 > F d— ;i/ 1 — 

F16H) j Tffih^9rfcfl, 


9 r N?B3yhD-/n («HE3-F16 H)j ©«£**§ 1 38 
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fSII® fmTOWNS ffl BIOS 



Wife^ntz LFOJi$$m, FM^jgFg 
bfDt^Ott. Mlj&l&F: 0 £j&3Eb;fcfc £ (4, LFOf?al:£I^U StSEt" -5 
£ < & £ S i: , J5$Eifc* 5 ® <te*)£t. m*(Dj-v ^)V%\\(D LFO <DU& 
14, la fir — 9 (D AMON, AMS/PMSfirlfCioTRSUSI-. 


DLC7MI 

0 

1 

2 

3 

4 

5 

6 

7 

8 
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ftt* 

3.98 

5.56 

6.02 

6.37 

6.88 

9.63 
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7?>K 

80 H 
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«tg=l- K20H 


x> F U 

AH 

= 20 H 


DS : ESI 

=3to£7c7 FUX 


EBX 

=eiM$fe7’ FUX (0000 H -FFFFH) 


ECX 

=teas/<-r 
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AL 

=00H(IE$**7) 



03H(/\ Oi 7>-7x7-) 
05H(;ftflM"EU *£) 
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e^?feT f^x 

/N- FE'xTTtt, D ©TX-feX«,C2200000H~C2200FFFH <7)7 

F V7s(T> 4KB ©X ^6 l) C^LTfr^ £■?■#*, BIOS "C 14, OOOOH*^ FFFFH 
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>TI4, 77 7 Ff-?©^y ^©32 /nM F £ BIOS <7)f& 
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mem +*"5>kbios 


asr, pcm ^®©#sw£BWt lt^--? 

> F T-? * fc t Clff- ? £>&&* T V it, r f- ? > F © 

a»(«HE3-F22H)j 



BLCjffie PCM0TS©?- * *;K71~) *» 6W)**- F CIS 9 

ms t 6 ft**. tumimtoT-r. 


FT' «, 1 8KB <Dj**V &1£fflL£t(4 KB -fo£ 

uOfcfeffflt ■S***;H&x8KB O/T'j £ 
&R i: * S © T, * T K M T >J ft C $&e - - F © * V > F T~ 9 **Sii $ 

ftTV>T£©MJ££ffi&T*§>3fV>fc ttt^--/N*-7n-ji7-t^9 SI". * 
-A*-7D-^a fc«£K tt, r -9- X > F ©fflBf (t»^3 - F23H) j 
LTif^^Fr-^^ffl^U Site ©* ^-'> 3 y£||fx t £ *. 

- F rilfic 8 ttdf- h SftTV*****, 4~5f-* 

* A^± ^[sIBfcqi^l-© I2&9 X t° - F ©Rg#£@ *. S It ft, H* W K tiffl 
mtcmftT-t. 


K^fSt 


0 

*u 

1 

71 

2 

71, 70 

3 

71, 70, 69 

4 

71, 70, 69, 68 

5 

71, 70, 69, 68, 67 

6 

71, 70, 69, 68, 67, 66 

7 

71, 70, 69, 68, 67, 66, 65 

8 

71, 70, 69, 68, 67, 66, 65, 64 
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03H (/\"7>-*X7-) 

06H(-tO> F F*9 tC x- £ L £ 6') 


M vi I it?y Fr-^fptDU^r-^^r&m^^v ce&u 

V Ft-^® 32^M FO- y BIOS ©7-?1B*e»tt 

LSf. 

-»H>>Fr-^©^C^-7°ffl(DT-^(FFH)S'32/H Fftint£t\ 
y Fr-?©®iUi256-H F LXfffrtlZ®?, 256' H F#ffi 

TD&r? * y t7Dgp^9- ti-fsg^ ^ ^ -^T A/. 

(256 'H FXN)-32'M F ©f-?g©f'> y Ff— ^i s l < 

teDt-t. 

mk<D^V'yYr~?*%:m.'V%t1rtf, tThc, SH&X^eytfUotfv*© 

— fc&O It. 

MM U —©it y>F r - ? ©§ii©;|f t £ f. 
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SB 6* 999 S BIOS 


999 K 80 H 


99 9 K CD* 3 ■ - K 23 H 


x> F ') 

AH =23 H 


EDX =99 9 KID 

A 

1 

AL =00H(IE2iiS*-7) 


09H(8!lf&-f3 ID 

l£ W 

KC^Ut, ftO&l*T-9£®IBfcL, BIOS OfNKffi# 

*6, Hj£3ftfc999F ID©1f*g£it!J|&L£9. 


oot s, ®$ix'j70^-^3i/^3 y**fTfcns-t. 

9 ^ 9 - 9 3 r - 9 **«£*&«> pcm wso&wttfM: 


Lit. 


99 9 F ID C FFFFFFFFH asjgS- £ ft £ t, 


099 9 F t — 9 $ ft £ 1 . 


99 9 K 80 H 


pcm v>y ') >?mm mu 


x> F ij 

AH =24 H 


EDX =t>9U>m® ft (Hz) 

DS : ESI =g^7FFX 


ECX =$££/’W FSS[ 


BL = F U**U^K0~127) 

Vf 

1 

V 

AL =00H(IE^^7) 


03H(/\”99-9x^-) 


OCH (9 99°0 >7Zmm±Ltz) 

ft BJf 

PCM 9 99° 0 9 ^JimLit. 9990 9^«*»i, fflSSftfcKSyfcC 
t&»2ft£9. 9X/'J X/Ittli, Hz^fircfg^bt9. 

9 99° 0 99r-99\ F 0 99^;w^®9.7:Bf^9^999 l J 99*£|«& 
U DM©r-9£ F 0 F^7f0999'J 9 

99-9tbTiP^S9. ftWV-Xtt, v^9, CD, LINE * E IfibWRt 


ZZttfTZ, $. 99X930 t feRTtg-Cf. 


*33, ty^'J 9^Lftf-^$fitS-&4CS, $fcHK32/f>f FO^'>9' 
* WT 99 9 F r- 9 L* Itftfcf* 
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SII8B fmTOWNS © BIOS 


ttz, t, T-?(D 

mb, is&m b®.= mfflxy->7')>7m®.m.)?i);wu m 

feLtt. 



-tf-9>F 

80 H 

ef^^E— K PCM 

«#£=]- K 25 H 


x> h U 

AH 

=25 H 


BL 

=3~-V (64~71) 


DH 

= ^fl( 0-127) 


DL 

= ^m( 1-127) 


DS: ESI 

= t*-*1IW7KUX 

')*-> 

AL 

= 00H(iE^^T) 


01H 

02H (4r— ON +>) 

03H (' <x > — 9 -X 7 — ) 

06H(-y-O> 

07H (b^^E— 

ODHC-y-^V Kx-^C ^ 7 ^'lg) 


1ft BJl I W^-F©W££fTV>£1\ 

^^ftfc^g^tf-Wb^^i^OKHz 20KHzT'W±2;fx 

£ t\ 
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m 6* -y-^vKBios 



PCM h, r= m'P^:—Y^' : Y^)^(DWi 

F21H)j 


DS:ESlKtt, #**-*-. 


VO>¥ 80 H 


pcM-9->yj mz~ i— K26H 


x> HJ 

AH =26H 

1 U*-> 

| AL =00H(jE?&**7) 

Si 0^ 

pcMf-y^y f->y; v^iTtsitofici 


4»®r £ fc v L£1-. 


1F7 >K 80 H 


1F9>F 

80 H 

JE._ 

S/ 3 "^ 

- K PCM m&- 1- K27H 

x> h U | 

AH =27 H 


BL =5 1 ^7^#-§-(64~71) 

u?-> 

| AL =00HQE®M7) 


03 H (/<?* — ^17-) 

n sr 

| t^-FEJ;S PCMS4*'t>3ftt^8«dWC»7$**'f. 




- K PCM S£ttS#0S - K28 H 

X> h U | 

AH =28H 


BL =5=-V’7'^S# (64-71) 

U*-> | 

dl =»*#&( 0 : fiit*. 0 m- : jMH4>) 


AL =00H(iE^^7) 


01H(^*A,#-§-*<fi$) 

si m I 

#f- •* * /HOWF* - F K i 4 Mllttfi * DL Kjg L £ 7. 


tfO > F 80 H 
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fSIISB fmTOWNS ffl BIOS 


VO'S? 80 H 


PCM mm =1 - K 29 H 


X> h U 

AH =29 H 


AL =00HdE®^7) 

m he 

8 ■?* F 


F 80 H 


PCM «tg=l-K2AH 


X> h ') 

AH =2AH 


EBX =m&7t7 K (0000H-FFFFH) 


DS : ESI =fiiH$fe7 7 KPX 


ECX Fli 

A 

1 

AL =00H(IE^^7) 


J--5 1 T-7-) 


05H(®Jf^^'J 7S) 

ft BE 

$ff^*';±©PCM ?-?**'( >S*>J CK&U tt. 


tit, - (omt a bios z<dt, ^Ef-ramcfi+^a 


®LT < 
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H6 m t^VKBIOS 


80 H 


PCM ^ ^ IJ -> PCM ^ ^ IJ mt- 1-K2BH 


X> HJ 

AH =2BH 


ESI =teii7t:7’ KUX(OOOOH-FFFFH) 


EBX =U^%7 KU^(OOOOH-FFFFH) 


ECX hft 

Ij *-> 

AL =00H(iE#^7) 


03H(/\°7^ — ?X7-) 


05H U 7£) 

Si qj 

KgSLit. e^li 256 ^M L 


t. 


z.cDmzvmm'ptt, ttz, cosugfiBios 


cDwmw-Tmfti- 6 <dt, mm-rz Pi e «+# ctttu<«3v». 


-t9> K 80 H 


PCM ^ #tigu- K2CH 


x> HJ 

AH =2CH 


DS : ESI R/X 


EBX KPX(OOOOH-FFFFH) 


ECX MS 

U 9-> 

| AL =00H(IE?m7) 


03H(/\°7^-^X7-) 


05H U 

Si W 

*4 u±o pcm cSkSlsi-. r PCM ^^y<g 


£($t#g 3 - F 20H) j t ©fflig «£ tt, JU-y^-7 m T-?m.xk iSihftKO 
FFH ^OFEH Cf-J'&fD^AoTl^V^tt. £*:, C©1t|gttBIOS 
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31 II SB fmTOWNSCDBIOS 


79 > K 80 H 


^p n p<u^^- K PCM Ht£=i- K2EH 


XV h IJ 

AH =2EH 


BL = (64-71) 


DH =^1(0-127) 


DL =« (0-127) 


DS : ESI =x-^IMttcTfesi7 7 KU7. 

1 

V 

AL = 00H(iE®**7) 


01H(5^TOL#-!§-*'*fl$) 


02H ( + — ON *) 


03H(/<9 7-^x9-) 


06H(79 V Krtl-x — LftO) 


07H ^ - K x. 4' l ' 7 ^ 7 7U) 


0DH(79V 


*<om, WS, 


77. tV/'J ^^JS«fti:#B*fHICfc*S***20KHz 


2okhz-c??£ 3*1*7. pcM©ftioa***jBt* 


tztfhZ, KlUDa^Jiy h y (WtBn- K SlHjjfcnfcJS&S*** 0 s 


7. 


79>K 80 H 


FM **<Z)*<Z)lg3»Mk 1t#g=] ~ K30 H 


xv h ij 

AH =30H 

1 '>■?-> 

| AL =00H(jE«»7) 

n pfi 

| TOWNS TOWNS ;<y FM**LSIK 


7?3 2XLT, ^>fT«oa*«iE*ffiffl-r4^S*»*9 3E-r. 


Vh Vtt, <-OJ:d4»^KFMW*©«BI)i'fl:*fT’5fc«>©fe©-C, r F7^A* 


©«OB‘fb(«ll3-K00H)j fciloT 16KB ©9-7 £iftgi:L3;7A,. 


i©4-^v-'>3 7ti9-7**7g-CT. 
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mBm "ttOVK BIOS 


1f9 >K 

80 H 

FM 

M=I-K31H 


x> h ') 

AH 

=31 H 


BH 

='<>*#*( 0, 1) 


DH 

= 


DL 

= T-f 

u ?-> 

1 AL 

=00H(IE$&7) 


M W 


9 A vglj 0 FM ^ ffiCQ is v*X ? Uffig* ^ U £ 

•f. 

Xr-^X(flJ9a^7 7^)©ic^tBUtt, TM^IUT-^X^ftgn- 
F10H) j 

Z-tD^^-^—'y 3 > MV — 7 ■b$^F 1 f£'Ci~ . 



DL (DfSi/ixUt. 


7 6 5 4 3 2 1 0 



#U>y h -SX'f 'yf)i)5 ON ©t t&D £-f. 

RUN t, tfy b 3 kb*y b 2**0 k*9, SELECT 

y $ ixfc tifit'y b 1 J;h’7 b 0i ? , 0 t40 St. 

Z<Dt^<y — y a Xi7 — 
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£11® fmTOWNS © BIOS 



DL L£t. 


7 6 5 4 3 2 10 



KA*1 F40H)j ify h 6 j6*RUN 

t'7 h 7 ** SELECT *fJS L X US &?t . 





80 H 

/\°'v FtB* 



$$g=l-F 42 H 

F ij | 

AH 

=42 H 



BL 



'J*-> | 

AL 

= 00H(IE®*f7) 



DH 

= tT— F 0 (D7—2 



DL 

= 7^— F 1 
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msm bios 


M B A 


Ay K*°- ZfirtKDtf- h©fI^DH, 

DL t'f. *°- h ©ft©ffM&Ay KAAJ©&© tlSI—T-f. 

ZCDt-^i/ — '> a 


1f , ?> K 

80 H 

U n — A§x/E! 

«U6ll-K43H 


x> HJ 

AH 

=43 H 


BL 

= tf'Ji-A##(0 


DH 

=£M( 0-127) 


DL 

=£^m( 0-127) 

1 M*-> 

AL 

=00H(jE$ifc*7) 


m §a 


'57 jR U = — A ©WS ^tS/ii: L i£ ■$“. 

t, ffijetfcjK 1 ; ^-a#^-© 5 a.- 
Jj?y a-A#f©«tt, A^fAMX^SUt. 

BL ©ff^£^L £ I". 


BL 


7 6 5 4 3 2 1 0 

0 

0 

0 

0 

0 

0 






-00 : LINE IN 


01 : CD IN 

10 : MIC IN 

11 : MODEM IN^f'AAij) 


(y 4 >AJj) 
(CDAJj) 
(y^T 9 A/]) 





ZOf^ls-S/ a ymff&ii* a- r&9, W^£B&< *5 & 


T. 


Z i/ a y\%, y — ? 
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Mil SB fmTOWNS © BIOS 


V~0> K 

80 H 

n*# i ) 3.-AK3£i*^ai l 

«UB3- K45H 


1 x> h IJ 

AH 

=45 H 


BL 

=Jj' U jl — A§-^-( 0 


AL 

=00H(jE«*»7) 


DH 

=£§*( 0—127) 


DL 

=£^m( 0-127) 


M B A 


*•?**<) a-^©ia3&R®*DH t DL 

b , ta/il Ltztf V a.— A#-S§-© £ a.— L tl&i r . 

tf'J a.-AKJ£(«fE=i-K43 

h)j tuc-e-r. 

j/ a y (±7 — 


y-o>F 


80 H 

U 

JL — A A 3. — h 

«IB3-K46H 


AH =46 H 

BL =ia- hroS 


Vf 

1 

V 

AL =00H(3E*H7) 


Si 

V -3- — AOJ a — h L ;£ iL. 

BL 



7 6 5 4 3 2 1 0 

BL 

LpcM f'nK 

FMSF®; 

I LINE IN RIGHT (=7 4 

LINE IN LEFT (94 >&Atl) 

CD IN RIGHT (CD*AA) 

CD IN LEFT (CD&X h) 

l MIC IN (v4?A*) 

MODEM IN KfAAJj) 
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mem i«>kbios 



t> f*u <Dt u ootsttSi-hbtt. 


fc*?L, df U V^Ufff S k, PCM w 

®t fm wmvm-cD $ a - f « gilwtjBijfes nr 1 1 ^ * t. 


ZfDt^U-'y 3 >IZ7 — fifing??. 


W'y F 80 H 


2 L— a— F litg=l— F49H 


x> F U 

AH =49 H 


DL =7.'f-v5 1 (00H : 5zL-h, FFH : 

Vf 

1 

V 

AL = 00 H CE^HT) 

st *n 

t^t©if^y a-A©u-hr^$ut. 


DL **00H 0*&fc tt 5 a. - h titfrfr 9 , FFH ©*§£ii 5 = - F #$£ * D 


*-r. 




K 80 H 


tF^>F 

F IJ SMB3-K50H 

i> F U 

AH =50 H 

u*-> 

4'L 

ift m 1 

PCM FT, 10ms§©lFJ9 tz#>(D3-'y F ytt. 
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ssiiw fmtowns © bios 



mP*- K*9&***S8£fcLfc6, ;civ b y £ 5 cu^t, 

jEL<#6#TSS*A,. 
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mem i«>kbios 


6.6 77VPBI05©*£5B«tg 


**lFMTOWNSC#ISSflTl><: PCM t*H8C» ) r L£AC fmTOWNS II MX y 
16 h' -y [■ Xf 7' nj tb 1- A •) , MPC (Multimedia Personal Computer) Ifil&t- 

&*<, WPCMtfSifclftf-hSfiiLfc. ^mfiCD^DATcOP^tl^T”, M 

t&«. JifcX't. Hr PCM WiSTfi, !&.&&£>-£& - 

t #*T* # i1“. 


7>y; >xiij£isc 

11.025kHz, 22.050kHz, 44.100kHz 

7>7'J >Xt*-y h& 

8 b "7 h, 16 b*y h 

m% ij 

^/y)V, Xfl/t 


c <o o % -y 77 0 >J x li MPC o*§8«t\ ai&iiliffiiicoffid* t a i t a*, E$tt 

£ #it t x m zunraim? ^ it. 

t<7>f*SC<Of'-7£45Pgtl>7 7 4Mt, VODV7 h • 7^-7'- 7t-A' T , -7^ 

SC (JslT r WAVE 7 t—~y-v bj t^i) X\ id»ii “.WAV” T”t. 

6.B.1 Ty$-^>y 

I) y^yfy7rtt, 'It, 

i^ot, *«>*b ?*>£?*.*** 

<, ibfcfrfc U y^aoiv fcjtttLTr'-^fca-) £ t* s "f #it. 

LfrU fcfcifcHHf (-7>7°'J >7) IJ >7'<-yyT'lkiO-r-7V-mLX, 77° 

') 7-is 3 ■hlzt-s-t-y 4 b LfcltfU dilcof'- 

7(im^T L4v^-r. •?■ LT, t L-ecOiJ^vr'j >7'^M(tT{)f'-^co^tti±if/i 

ETt'&co-C', ->Xr A&LTH1JI& ’pit Lilt Ac7) ± p frijllilr r 7- 

— #, H^COii'g-li, 77°'J7-'>3 >7 , '<"/7Tl7m$tlX, Z 

& L, 77"') ->•-'> a ><Of'-^^ot'v>|)CO(c, ')> 
7-^'. y 7 T c0f'-7^'S^#tX^< L*±I^(i, |n|*fc?|£W*»pWe£ 0 it. ZtlW r 7 
>f-7>'j "Cl". 
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nil SB fmTOWNS © BIOS 


B.6.2 u yvnv y 7 wmT-yjvt u >27 ^ zfyvmm 

U > 7^*7 V r <0/ * 9 E«ti 1 fliSfc *9 4,096 h t\ *ffi 2 ji&gttt', Jfcfcfflft 

its* 'itfVttmvi&mt&z.ttfX'Ztt. >7'<-y7rii, o #*£>*#«=« 

ffl£a, Oioi?)A* 7 7 r tf * t 7 7 r i:f 9 it. frW2tL?ti^£t&, 
&<7)i>cr)k frfrtz t fr'T £ , ^k&<7)&^r<7)'-<v 7r^>H^^li 0 fWA- 7 7 7 « 
**£««$ at v* it. t&tt, v^£iBJ0SLT^S£ £tc&9 it. 

t LT, :9t6li')>7^7 7rflf-7^ (£11-6-11) di 0 ffl$iiTv> i t. 
*+*>') (n) l±, fleets 0 7 r coffin Lit. 

Tt)7-y3^, y7 7fil (0~n— 1) it, (Utf-^^Aotv^ 9 > 

ifc, fftnffi, fMfcf'-t£$E&t'<£ 9 ^7ro# 

#**i*L*t. 

yXrAffltel^-7 7rf±ffl (0~n-l) it, >/Xf (ii^ti tltfftt) <7)9 
>/^777«#§^Ilit 

a *7 7 tT Kvxfi, 9 >f'<-y 7 r l fcgfficoftmT Kwxt'AO it. 

vXrAiJt-r<0®^ii, yX7A«ttvtS«t-, Tt'J t~'> a S' fcJiBHft? 
atV'i-tfr/v. 

I) V7 A> 7 7rf lf-7;uHMt5i:li, ')>/ A '7 77»^«LtiJuT, & 
itco ri) >7y<-yy T WmT-7/l'{m (*t|3-K6BH)j WlF«^a»«:SS 

ait. 

t&, «J©>''*-y 7 T*>*§ 5114,096 '<4 h ft#*, 

4096 X (9 >7^*7 7 7 && + 1) 

a'itffl^Lit. oati, WJ©>^''''y7rt5f^a^-> ? Jt^lcfi|9iT^aSi7 hztlfz 
tb T*t. 
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mem tf-^VKBIOS 


▼atii-6-n u >-ys'<'v7 7 t £m7 L -7'ji'<nmi& 


VIX 

p*5 •§ 

4 

<) y^<777tS (n) 

4 

77'Jt-y3yffl«a^y7rfi| (o~n-l) 

4 

*7 rliil (0 — n — 1) 

4 

OHi/S'y 7 rTKl/^ 

8 

vXtA 'JHf-T" 

4 

i#gA-y 7 r7 Kpx 

8 

yXfi 'J Hf- 7 



4 

n-l|§A'7777 KUX 

8 

y^fA'Jf-7 


B.B.3 8 I ±"j SCD^OD-y-TK— 

PCM WilT8 b'-y Y<nW*f*°- h SfiTV'SttlS ( r «W/#£;|£liStt- 
0MB a - K 67H) J T'#fis Lfcrt#** 16 b -y 1 PCM £ Ti±, ff PCM Wigrt*flS 

toti-f, 10 PCM was <omi¥Ltt. 

zcotztb, k bios «*.«?!£#**> 

i j. - b% ax -it, tistcs m u mk^-m § fifcra -5 *>«***» ■? i t. 
^-K>>*TliifPCMffaSS«fflL*v»fci6 t h §a-f, ssw 

ifc, t^T^TWEfr 1 ? it. 

»W«fKI±, r »WiP£fg (#*B3-K70H)j ?ftf KPXOjfgWofci 

#(i, r ftWM#i (8rtB3-K71H)j W>7') X£W.sbZ£ 

Ti&flit**, 'J >7'<v7r<VB®t£Mfotzt&&Tff-hW 

t>t lit. 

Sttc^toTfi, &&lzM9frlitZ*&X-<7)XTU*ttJB&TZ£t. 

KT\ IHPCMWai3W#oTV'6f-^^tt, &<0 J: -5 fcfi^fSfiit. 


8 b >y 

h -t / 7^ 

lch 

8 b*y 

Fxf 

2ch 

16 b •: 

y h^e/7^ 

2ch 

16 b<: 

y h Xf Vi[ 

4ch 


£tz, 16 t*-y b WAVE7 t 4 /*'&&&+& b., l*SWl:K»LailSW)W*li8S»fc*9 
it. 
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HII6B fmTOWNS © BIOS 


b.b. 4 -tt^^KBios nmmm-m 

BIOS IS II— 6— 12 


▼* 1 1 - 6- 12 -y -9 > K BIOS ffia«||g-JE 


**«* 

K 


60H 


61H 


63H 

S4W*© S^-h 

64H 

B4Si«St 

65H 


66H 


67H 


68H 

WAVE 7 r 4 7U©1f^©lS:S 

69H 

WAVE 7 r 4 /K7>1t$6©®t# 

6AH 

') 7/ '<7 7 rflf- 

6BH 

') y^^-yyr^mr-r^axv') > 7'*-; y tt Y v x<r>vm/wcx. 

6CH 

»sifiws 

70H 


71H 

»wa#i»T 

72H 

&%r-9 f&fo'jr kvxwk# 

73H 


78H 


79H 

n^mmi 

7AH 

Wi.y'- 97 Yux ©4X1# 

7BH 


6.6.5 X5-3-K-i 

+^> K BI0SI£SR#|jftWi7-3- K*>-Kfc, * II-6-13 fc^Lit. 


▼HII-6-13 X7-3-K-I 


□ — K 

Si* 

0 

jES**-7 

20 


21 

'<y 9 —9 xy — 

22 

WAVE 7 + — •v-y h©f'— 

23 


24 

0 7^»7rWmT 

25 

ij > r ' < -y 7 7 MM TVS ys T- ^ ' 

26 

Wt&IWfcT 

27 

t-ctmus-ftsf 

28 

IJ >^yv , y77fa7-7/l'i ! *W 

29 



17-3-h' 10 iifilT-l". 
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mem 79>kbios 


6.7 797KBIOS»SiB«8flg!J7:s’L/77. 


*f7> K BIOSra«®**C^l>T, 


79 > K 80H 


Sfgzi - K 60H 


I x> h TT| 

AH =60H 

1 

V 

EAX =0 (IE$**-7B$) 

1 m m 1 

79 > K BI0SK3S§I3^^- K9 x7 t V 9 h 9 x7co*fl»Ht£fi- 9 7^ 


Ltt. £><£T'iS« 


7<9 tzubcohco^coT, zco-f'tu-i' 3 9-9 > K BIOS i><n 


CO r^^NV^glHI: (^tga-KOOH)j £7/1. 




• ij rmmit 


• K9x7<7?i9W{b 


• W£.m"m.$: 0 tcjgSE 


•9-9 >K 80H 


4£3S«!fl&0>IST K 61 H 


I x > h U j 

AH =61H 

pJ9-> 1 

EAX =0 (IE^^7^) 

[m d 

79 > K BIOSi£3Sa377>^- K 9 x 7 1 V 7 h 9 x7«l?-7tei$t7TO 7 
^W-y 3 n-t. # dUfr Lit. 

i> U 7°D77Af"79y K BIOS£ft:cOi^7*4S!£lT0 t £ ii, %\zz<F> 


a ytfmrZtlX^tctftllStc'O i-ZAs. CStST", 79>K77 
7*7 'J7>**-7I«» (SND.end) PI t?-f. 
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nil SB fmTOWNS © BIOS 


80H 


b mm=i- K 63 H 


I x > HJ 1 

AH =63H 

'J 1 

EAX =0 (iEfllf**7l$) 

~K sfl 

wave t' — * ni wave 


SNDf'-^&S (tBR(£, r PCM W/'J (It 


ggn— K24H)j &E) fcf*Sk# t >^Hff Lit. 


Hffft, 0 k $r 9 £ t. 


■y-9>K 80H 


«1iEa-K64H 


| X > h 'J 

AH =64H 


AL =ii-h ; E-F 


(0:sa- wm, 1 : 5 a- h!£3£, 2:5a- hWMKft) 

1 u 

| EAX =0 (jEttttTfc) 


BL =ij-Hil (CL = 2<7)k#<7)^S!)) 


o : 5 a- \>mm* 


1 : 5 a- h ^ 

1 si m 

| WAVE r- ? tfOS^^ico 5 a - h JfciJfpfc J: IX 5 a - h OttMl £ 6 fc 


vft. M *) fil©> BL (±, 5 a.— 1-tlHfW t 


T\ -^C7>ftb,c7> ^ i-lir/L. 
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men t^vKBios 


V 9 > K 80H 


$£fgn-K65H 


| x > MJ | 

AH =65H 


BL =£** (0-127) 


BH =*^s (0-127) 

1 u ?-> | 

EAX =0 (iE#»7«F) 

1 Si W | 

wave r-?coiE£<7m^mzwi%i it. tu $ h +<?>«£•? 




99 >K 80 H 


«tg=i-F66H 


1 x> h i) | 

AH =66H 

Vi- 

1 

V 

EAX =0 (3E#»7I«) 


BL =£^« (0-127) 


BH =*« (0-127) 

1 si m\ 

WAVE BL t BH (cjR§ 


Ltt. 
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nil SB fmTOWNS © BIOS 



I X > h IJ 1 

AH 

= 67H 


EDX 


I ') 9-'s | 

EAX 

=0 (JEfcttT*) 


EDX 

m*>* 


fffiilkmzis lt4ttS8*#flRL, EDXtciR^Eit. EDX coi*]$(i, &<DJ: 


1 — i6t'y i-pcmwWH 


EDX 

31 „ 76543210 


a 












lifer's 7 '1 vyiiSStwfftt^- h— 1 

16^-y h-9-^7'9 h 

i6e? i"ij->7’'j 1- 

8 e-y hv>7>) 'syntax- y 

8fcf y YV->- 7 ') Y 

(&tr-y h = o : *l, 1 : AO) 
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mem v^vkbios 


V~0 > K 

80H 


«*Ba- K 68 H 


X > m I AH =68H 

') 9 ~> 1 EAX =0 (1**71$) 

edx 

ft M l m & nmg/utkvtt mzm & L , edxicjix^lji-. edxof^i±, k 

coi 1 (c^oT^S-f. 


31 


- 0 - 


1 0 


0 

»£4«fc:x?-&& 

il^*$MiJ&7 

m^ik* 


_r 


*-'<- 7 > tr > r-y yiz'o^xit, 6.6.1 oomwk^m ix<td2\,' 


WO> K 

80H 

WAVE7 7^;K7)1f«<7)^ 

*1163- K69H 


x> h IJ | 


AH =69H 

ES : EDI =WAVE 7 7 ^a)******-*'*? 7 7-7 FUX 
EDX =-*>?') (Hz) 

CH =V>y‘<J (8 g tzlt 16) 

CL = 7 , -?mSI (l .^ESyJls, 2:XrL2) 

EBX =PCM t-$3i 


') 1 EAX 

EDX 


= 0 OE^M-TB#) 
=pcm 


gft 1 WAVE ~7r A )\*<n 1 %M\ c(i, 44 L <7)7 7 4 )i'1WIKt7)®t.i**4£lcT'1". <?• 
LT, *<7)ft#<oi*i$ffi{2, yxwfcx^tt. 
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nil 05 fmTOWNS © BIOS 


■to > K 80H 


WAVE 77 ^ «tS6zi - K 6AH 


X > MJ | 

AH =6AH 


ES : EDI =WAVE 7t^ 7tT KU* 


ECX =A ’7 7 7 li<X (a* 44) 

I U $-> | 

EAX =0 (IE®^7^) 


23 (i7- : ?7^M#«1MXAD\'7/7:r1MXcfc 


edx =-9->xij (Hz) 


CH =-9->XM >XLT>y hS (8 i tzlt 16) 


CL =t ! — ^HSU (l : 2 : xt-utL) 


EBX =PCM f-7f 


ESI 


(=7 7^^»i7^X) 

1 Si Vl\ 

WAVE 77^ )V<F>*.mz hh7r^ AHWRO»*£#JS U EDX * E<X> v 


'X x 9 f- @ £ Is & L i 


Znmi&VjzZ § li*JS 44 ^ h WAVE 7t 4 /Wfcfftft LtzT7° 


iJX-->3 XcioTli, 


LSt\ *<n i. i % WAVE 7r h §(i, ^'7 77t4X^^|< 


t t&ittili’&O 


ifcli, &A^E*'^77^X£*#A(Ci:oTi3§;, C:<T)7j-^W--> a 


y^UffLT, ESI<7)fi£^<^7 7 4VHf$6+>-'f Xt h 


*)£t. Zc?)t§£-, PCM r"— ESI 
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mem bios 


-70 > K 

80H 

IJ 7 

$titgzi-K6BH 


I x > h ij | 

AH 


= 6BH 


DS : 

ESI 

= U 's7r<"j7 tW&T 1V7 


ES : 

EDI 

= ') >^a‘777| 117-7-+ 7 FU7 

1 1 

EAX 


= 0 (IE$I*-7B$) 


k M I wave r- ti & u >?'<v7 7t, 

T-7}Ut >X't. flf-7V VOfcSgfcliV 

v/A- 7 7 T «ijg:ua?i^, 0 

/<»7t* 4KB (4,096 'M h) WI«E««T F>x|f- 

7VH*j<7V'' >y 7 r 7 K vx L f I - . 

0 's7'<"j 7rflt-7';Hi, 0 7rESft^ n £73 t, 

12 + 12 x n OM h) 

7£lt<7>:*:# £7'£>ST”t. 

£fc, 7 +^T£liSSfc^-5>*fffc«U9tfW7- 

4,096 x (ra+ 1) OM h) 

^'itffl#>Li1-. ZZ.X^'0 “^-i?” te, 7 KWXTfi^'OOOHT'tei'S 4,096 
u±.vmmm7xt& t, 


faf-T’ii- 


0 

U y 7 t*"j 7 7 E (n) 



4 




8 


V y ps* 7 7 r 

12 

EJI0A7 77T KWX 

— ► 0 

EJSo 

16 



(4,096''* 4 1) 

24 

Eit 1^7777 

► 4096 

E«1 




(4,096-' <4 1) 
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HIIS fmTOWNS CD BIOS 


tO > K 80H 




x> HJ 1 

AH =6CH 


BL =fti i E- K (0 : W&, 1 : R£) 


(JUT, BL = 1 <7)if^(7)*.WS!)) 


DS : ESI =i)>?/ly7 7’$M«c7KUX 


ES : EDI ='J >7/<y 1 )\>T KU7 

') 1 

EAX =0 (JEflltfcTW) 


(JUT, BL = 0 


DS : ESI = U >?V\''y KU7. 


ES : EDI =U 7z i fIl7 L -70L7’ KU7. 

ift m i 

IJ >/a' 7 7 T £, ij y 7 fir- -?)\,<r>T K^X (BIOS (c 


ai^*) , >?t. 

fzf^L, >] >?'<y ~7 

'> a > £ %'tst & t^y — lz% 0 it. 


#Jf L tzT KwxiiBIOSP*=)g|3t : '® : S?^'Cv>^ bcoTbV, ^KioT 

litasafc n* s - 1 a*a 


80H 


HW»fi mtg=i-K70H 


I X > h IJ I 

AH =70H 


EDX =V>7V >7J*3i[& (Hz) 


CH =t>t<J (8 £ tzlt 16) 

CL = t— (1 : ^/7iL 2 : Xxl/t) 


ES : EDI =s<y J — f CD&ffliT K LX 

I U 1 

EAX =0 (jEflMfrTB#) 

1 1ft Ml 

fiEfffcfc&oT, WAVE7'-*«fflf«£R£tS:t^->>a >T't. 


'*y/-?\z «fc i), ft*T'-*0^7Kwx£#B£Lfc»£-, -/XfAi* 
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SI6S -y-OVKBIOS 


i; >^s'. y -7r 

ttz, <7)4£s£^&l> 

fc#li, fcrtfU » 

0 , #iht t **& Z><nxitMV&^Tt. 


(ES : EDI) 


0 

DW 

h* 1 

4 

DW 

f Yvy<r>7v9 9 

8 

DW 

m^mtmmLx'ifi m$kx>*y-t-y i* 1 

12 

DW 

b |s]ffl L X'n i ISSW-fe w 9 9 

16 

DW 

SWS&in-^i/X^^WtVI:? h* 2 

20 

DW 

fcSiSffla-^/UX^ y^cO-feW?;? 

24 

DW 

2iSM&3llTl#KI£:t§ft£ DS 

28 

DW 

ES 

32 

DW 

feanisc^ftBfic^sn.^ fs 

36 

DW 

fegn&£ifi#icis::££it£ GS 


*1 : fining £l5gfflLSr^I:£ti, 0 £Wc%.. 

*2 : b # (±, x?y?mi$.n 

fecoty-b-y h £I&£. 


lf^psw 


■*>■ X>) >7 

m\m 

8 b 

"/ h 

16 b 

% y h 

y)V 

Xf V 

X9y)V 

Xfi^t 

11.025kHz 

m 371ms 

m 185ms 

m 185ms 

$J 92ms 

22.050kHz 

rfo 185ms 

$vJ 92ms 

t£] 92ms 

46ms 

44.100kHz 

fit] 92ms 

$J 46ms 

46ms 

tit) 23ms 
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nil® fmTOWNS ffl BIOS 


v-o > K 


80H 

ifiig 


ffi&=i- K 71H 

1 X > h IJ 1 

AH 

= 71H 


BH 

=tt^^- K (1 :ftjfc3ftfc7 , -**4TMW (*7(M), 
2:§tSiM7 (72H) T»7 (VlMUV)) 


BL 

= b 'J^U^lU (0-127) 


ECX 

=v->7') yfr-y-g: 

Vi- 

1 

V 

EAX 

=0 (jEflHIT*) 

1 Si E| 

WAVEt-7<7##M*M-^w-v3 >T*t. 


t. zcotztb, — -> 3 >£M£ot& t, rETt 

><7)$iJS£i£|l£f Lit. 


3SfiJ^7-C-»7§-ttS±#^ii, »WI± r li«3i®J^7 OKI® a - K 72H) j 
Zm'fT Lt:f&&?fe7L£t. IWot, 72H Zmftt 
u-'>3 >£tkVX^%fttLl£% b%WC, (||3- K 71H) j 

bthK., tzti% Cfflll Lit (W«HW») . 
ftWV-Xli, ttvKBIOS£l£fflLTJliiKT'£, vO, CD, LINE-IN 
5^-h£»l&LT*7^'jFL-A£*iJfflL, Stvy^L 

-7 VtVwt 5 >1 fc & T* £ 4 1. 

£ fit n £ ifl^-coii 0 iiA 
WB&, ''7 IJ >?<7)lgBk %&*)?, 5 a- 

h t ^tti^i-axStSc: fc **:ftgTt. 

»«ii, t>7°'J > tt- ? <7)ieWfit*7HS h 
Hfi#i£ftit. b 'J Xfl^A^tS^teS t*-y h£<7)T', 16 h'-y b t>7°'J >7 
<0#^{±, t>7°<) >77—?im tT-y b fcJttW**T*>*lit. 

t , PCM r'— 7 £ 'J "7 r L, |n]Sfi:yXf a 

<7''*y 7rfi#^7>^S-H*fL4to ^7I*#co ± i'o-IJ, :ott* < t>7 ,| )>' 
/7-^S^L< ££L**-7Lit. 4 fc, r ft*iitfMii flftHga - K 70H) j 
tiaf-^T Kux£®3£Lfc*£>Ii, 77°'J 7-'> a >»'*y7r 
-/Xr A#*;fi7'4t. 
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mem i^vkbios 


VO >K 80H 


$ltgn-K72H 


1 1 > i ' ') \ 

AH =72H 

1 >j?-> 1 

EAX =0 OE^i^T^) 

1 i& ^ I 

WAVE t - 7 7>lfrB VC”t. IfreDfl 


i6 («AB=i- K 71H) j t^u-y a 


cofcsbtd-lgfri'Lit. 


S&7«»0>#£-li, »*i&7iT (#fB=»-K71H)j 


Scot, •e<7)S^T”(±5S$iJ**-7§-ii:l>i *•*/,. E 7 CT (> »&7 


mv&fr%bmcot\>-czc?)V'<u-i' a > %%'ftt 


9 it. 


-*f7>K 80H 



htXWM «1H=i-K73H 

x> h IJ | 

AH =73H 

A 

1 

EAX =0 (IE®**7f$) 


ES : EDI =lff-^7FU7 

m m 1 

(#tea-K70H)j K £7i£ Lt*# 


£*, — v 3 ES (-few?;?) t EDI (tV-fe’yh) Citf- 




Ccot^v-va vJi-*®jE**F7 Lit**', 9&T-9 


7 K wx<^fiti±fe£BfcT”t. 


•9-9 >K 80H 


Mitmt ^t^-K78H 


1 x> h ij | 

AH =78H 


edx =v>yj >^na» (Hz) 


CH =-7>-7 0 'J >^E*'y hifc (8 ifcli 16) 


CL =7 tf -^asiJ 2:xrUt 


ES : EDI =A77-?ro^ft7h77 
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miss fmTOWNS OD BIOS 


' 1 9 -> I EAX =0 (3E!m7l*» 

M 1 WAVE s >Tt. 

'*y/-9\z X *), Btf - 9 <7)5fesST yXfAi* 

V >^'<7 7r^#flSLTMA.thL^t. 

i£li, fcrtfL, Wft<3feSl$|1ltt**i»fc, S 

<0, &±Ltz0t2>Zt&$>& OffttM'Sft. 


{'*y t — ?) 

(ES : EDI) 

0 

4 
8 
12 
16 
20 
24 
28 
32 
36 


CMH&confV'th EfUMJ) 


yy 

mim 

8 e 

"/ h 

16 t* 

"/ h 

y)V 

77 -y* 

y)V 

XTU* 

11.025kHz 

ft] 371ms 

ft] 185ms 

ft] 185ms 

ft] 92ms 

22.050kHz 

ft] 185ms 

ft] 92ms 

ft] 92ms 

ft] 46ms 

44.100kHz 

92ms 

ft] 46ms 

ft] 46ms 

ft] 23ms 


DW 

H£f'- ? SfcJST l>XOt74 ty h* 1 

DW 

h'i-X<7)-l tv? 9 

DW 


DW 

*aa t in* l x'n 5 w 9 ? 

DW 

*aiSIn-i/VX^7^«t7t-; h* 2 

DW 

)VX9 -y y <T>*U 9 7 

DW 

tl6 DS 

DW 

5daM»^its$cis:S?A.i) es 

DW 

*kmH#9Zfmtz&&ZtL6 FS 

DW 

teaM*mWH-f£:e2ft-i> GS 


*2 : teaUgScS-ffiffltS t Bit, 

m<v*7-t-y v £sts. 
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mem -^vkbios 


y-0> K 80 H 



«fgn- K79H 

X> MJ | 

AH =79H 


ecx =v>79 

1 

V 

EAX =0 (IE?f5i&7B#) 

Si g§ 1 

WAVE ■f'- 7 U-'sa> T"t. 


7 5 7 7ifi 2 ffi3S& 9 i tf, #£tc|» LT (iBPWI'Jf 


cOA-T, a y-fr^dk*) it. tLT, & L ii 


J--t-7°n 7 7 A t LT#£feajW6MT Lit. 


9 > t^'-y 7r PCMt'-^^MAth 


L, |5]P#(C'>XrA<7VN'.y Ar&S^Vv^HfrLit. t LT, 


>?°') it, m* 


tb^ — K 78H) j t*fl4f-7«7 Kwx^t^Ltii^-ii, T7°9 7-ya 


7 i 'VXr^Mf v-> i t. 


1 t7>F 80H 


#£aMWI*7 ««Ba-K7 AH 


I x> HJ | 

AH =7AH 

! 97-> | 

EAX =0 (IE^^7^) 

1 Si a^ I 

wave r- 7 con^mmi 3 >?t. 


5ETmmwt%&ii, m^Tiv r m^mth osmbs-k 7ih)j t^w- 




LT #(i, fiJ9JiA^Stf0tV-C:c7)t^^-'>3 


fft § 9 i t. 
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Mil SB fmTOWNS CD BIOS 


VO > K 80H 


n±T-?7 KU*<7>S5tf# «Hga-K7BH 


| X v MJ | 

AH =7BH 

1 'J ?-> I 

EAX =0 UEffii&TB#) 


ES : EDI =R4f-^7Kl^x 

IK K 1 

r ?M3lf§ 'GKflg a - K 78H) j T*B£t'- 77h>X^L fc#£, £ 


«t^V'--/3>t*ES (-tu??) t EDI (t7-fe'yH i:#4f-7 7F 


w x &Zt WC £ £ -f. 


^coftfeX)±#^t, -rx>yj--<w-->3 Xi-E'iE^^T 


T KW'X<7)fja(ite# > i#T''t. 
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CD ROM BIOS 


fmTOWNS <D CD-ROM BIOS (±, FMR 7 V -XfflC|f§#££ tltz BIOS CfmTOWNS ffig 
b Ott. 

Z<Dmx ‘tt, £© CD-ROM BIOSCOHTjUKUS-t. 


7.1 CD-ROM BIOS —U 


CD-ROM BIOS fi FMR 7 >J — Xt^Ii© V T )V BIOS Th V , T-fX^ BIOS t |WI U 
INT 93H TD? t/ttj L $. t. 

Kis, CD fc CD-ROM fcftN- F&fc: >m~ ©7rV 7T&9, F 7 -f 7*^8 Iff— Tf . C 
CD fc CD-ROM 0g|t C T "CD" £(£/(§ U F 7 >f CD 

F7-f 

CD-ROM BIOS tt&© i5C5 iiF^gt § £ ?. 

1 . 

CD ©4? 7 7ft (2048/2336/2340 © 3 ®S) £PH* y , CD F 7-f 7 7ftK£fc 

2. '>-7 

cd <Dmnm ( f 7 ? 7 0 ) ^©&s& -e* & y x f 7 , nn-t 7 7 #•% * <t #, e x & 

7— 7 £fr © s - 7 . 

3. x— 7©S!<&i& y 

HS-tr7 7, £ fc(20#P4S®TT-7£fE&® y, 7* '/ CfilUt. 1MB £@££7 F 

— 7®IH : S , 'fT'5 ; ®a'K (i, 7 3 C ;£ "7. — is a >~C 

«, 0 ~4GB 0|gH*«nJ#gT'1-. 
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must fmtownscdbios 


4. mm 

IilCWfft«fc©fcU T, — flfffcit, 

7°, y tr — h % Mis* if*** oit. 

5. aumHsn^mL 

CD £ k**T« S1\ 

3ft II -7-1 C, CD-ROM BIOS — K^r^C^'f. 


▼SII-7-1 CD-ROM BIOS — U 


mmzfc 

mute- f 

K94 7°*- F©i££ 

00 H 

Fx-f 7^ — F©Sc*-®9 

01H 

F x 4 7°X r- 7 Xlf$g®ic 0 

02 H 

y y y^o ? 

03 H 

ig^fei:^© 7-x (na-fe 7 7 ii^) 

04 H 

?-?<D9t*JR9 (iia-fe 7 7 Ji® 

05H 

r-?<Dm&%i9 (i&a-ii7 7 jB3exis§R> 

05H 

li^&K^©7-7 (KfKBgje) 

14H 

7 , -7©R*®9 (R#HJg® 

15H 

T — * ©R*1R D <^5l> 

15H 

W*Si?fX7- F 

50 H 

F 

o; t“-F®tg)<i£®> 

50 H 

m&mmcDhz y t°- f Mti) <fi£§R> 

50 H 

W*jftff1t$g©^*iR y 

51H 

W^fCIIX F 7 7° 

52 H 

CD F94 7°ff±^fflffl|K£<il£3i> 

52 H 


53 H 

CDi*$6©i**JK9 

54 H 


55 H 


56 H 


456 


m7rn CD-ROM BIOS 


7 . 2 CD-ROM BIOS V a y<D # OTH 


ZZThi, CD-ROM BIOS ©^it^n-Sx a 

•x/H 

CD-ROM BIOS a, £-S©r^M X CftfS-T & £-5 Ef'E^tiT# 9 , BIOS 
£icfi, AL v*J7,9\zt^A X#-S§-£IfSL £-f. 

011 -7-1 C AL ©f^£^L£-r. 

H ©0© J: 5 C, CD-ROM BIOS Ttt COH £}f5E Ltt. 


▼ HI II -7-1 


f'' < '{ *##■ 

7 6 5 4 3 2 1 0 



000 1 : ^ttSF 

ooio: K 7 -f x 

0 0 1 1 : 
i 

1 o l o : 

ion : SCSI''- Kfix? 

1 1 0 0 : CD-ROM 
1 1 0 1 : -?»)'£ 

( 

ini: ^HSSf 


#/\- Kx^-lt® 

CD-ROM BIOS (Di-^rcD *'<)/-'> a >T, S 0 £f. 

A-Fx7-«4t5!:, U ?-><D AH #80 H t ft 9 , CX C * ©flMfflli $g#iig § ft £ t\ 
0 II -7-2 C CX (CL) 0IS5SL & t. 7 -©S$Mi*II -7-2K5* LSI", 

ft 33, BIOSTtt'J 
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mum fmTOWNscdbios 


▼0 II -7-2 A-K 17 H IffltoMA 



t'fw 
y v h 

*l 

tttt 

&L 

£L 
A 9 
*L 
A*) 


0 : *L 

1 : A») 


▼Stll-7-2 /\-KxvH*$8tf>Si* 


X7-W1S 


/ y h i^r-f 

(K5-f 

*»«,YT<7.,* A,Tv>*K 


S. /D/5A<X. 

imm. 

fgs L fc F 9 -f 7>*#£ L* K 
CD h'7-i b 

7?yKitH7 

CD F 9 --f 7>*n vyp £g&j|s*7 $**. 

y t- 7 y tmm. 

^ 17X7- 

*T4 r*5+X*ifKl !)77-trX?§^. 
*-r -< thxyXS ROM y - F Ltz. 
ROM F77X5’i-f'( ^TX-feXlfc. 

/\— FX7^ 

avi^FUfT't 1 , FftKi?- a*5§£U 

7 7 7Ztf'PWiZtltz. 

y r-f 

CD 
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m,iw CD-ROM BIOS 


7.3 CD-ROM BIOS 'J ? 7 


CD-ROM BIOS MO^TfiSOCffb < l¥fftL £ to 


CD-ROM 

INT 93H 


«=i- kooh 


x> h ') 

AH 

=00 H 


AL 

= X'W *#t(C0H) 


CH 

= 00 H 


DL 

= K^-f^-K 

')*-> 

AH 

=00 H CZEWIftT) 


02 H (f/H^Sfl7-) 

80 H KXv-) 

CX =X7-flM(AH tf80H<7>i§£) 


m i 


DL ©fl^£^b£1". 



7 

6 

5 

4 

3 

2 1 

0 

DL 

0 

0 

0 

0 






1 -tr??* : 0100 

1000 

1001 

2048 : 

2336 :a-f-f-^iJi+ECC/EDC 
2340 : ^7 f C C /E DC 


2048 

2336 

2340 
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fmTowns © rios 


CD-ROM 

INT 93H 

F7^f7t- K0>tt*SKU 

«U6=1- KOI H 


x> h 'J | 

AH 

= 01 H 


AL 

= tVW *#-§-(001-1) 


CH 

=00 H 

U*-> 

AH 

=00 H (1*1*7) 


02 H (f/\'-f^S§X7-) 

80 H (/\- FX7-) 

DL =K5K7^E-K 

CX =X^-'lt^(AH *<80H<7)if^) 


M B A 


CD(D-t7?m&mfrtt$L£t. 

DL C r K 7 4 r* • - K ©K5£ (il ^ - F 00 H ) j L fe • -tr j? 9 A&'M S 

tvtf. 

DL OfSJSL t-r. 


7 

6 

5 

4 

3 

2 

1 

0 

0 

0 

0 

0 






: 0100 

1000 

1001 


2048 : mt) 

2336 : a— F-tWM^+ECC/EDC 
234 0 : ^ 7 /+a-f -f- C C /E D C 


2048 

2336 

2340 


CD-ROM 

INT 93H 

K7-f7xf-^ ‘J 

#!*□- K02H 


x> h ') 

AH 

= 02 H 


AL 

= fA # Txf§( COH) 


CH 

= 00H 
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H7* CD-ROM BIOS 


')*-> 


AH 


AL 

BH 

BL 

DX 

CX 


=00 H (jE^H-7) 

02 H (f/\'-fX|§X7-) 

80 H (/\— FX7-) 

= 7^- K 

=00 H 

= Ufe' W F ) 

F) 

= 17 -«« (AH *<80 H 0>J*£) 


IK 


F £ftTV>3 CD CQ-t ? 
AL 
AL 



7 

6 

5 

4 

3 

2 

1 

0 

AL 

0 

0 

0 

0 






■t ??& : 0100 
1000 
100 1 


2048 

2336 

2340 


BL t DX C&SftS*fc*|&ll-fe?*»», ^-If-r-^^^TKLT^ 


CD-ROM 


INT 93H 

'>IJ >?0^<7)'>- 

-* 

«UB3-K03H 

x> h U AH 

AL 
CH 

= 03 H 

= ( C OH) 

= 00 H 



ij £-> | AH =00HUE?&**7) 

02 H (f/<-fXS?l7-) 

80 H (/n— FI7-) 

CX =17 -If $8 (AH *<80 H <Dt§-£) 

Itt m I ^y F*CD©^&B(*|^Jf)^#*!j('>-^)Lt7. 
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mum fmtowns © bios 


CD-ROIV 

1 


INT 93H 



*=1-K04H 

x> h ij 

AH 

= 04 H 



AL 

= tVW*##(COH) 



CH 

= 00 H 



CL 

=H F) 



DX 

=IWl-te**#*(Ttt/W h) 


U*-> 

j AH 

=00H(IE$&7) 




02 H (x'W Xfl-^-i^— ) 




10 H tiSft&tH'f) 




80 H ('\— FI7-) 



CX 

= I7-'1#(AH £ ? 80 H COl^a') 


18 

CD F£, ffit ©IHHz ? * $tlt. 

CD-ROIV 

1 


INT 93H 

T- 9 U (fill-tz * 

«fl&3-K05H 


x> h ') 

AH 

=05 H 


AL 

= t s /<'1'^.S^(COH) 


CH 

= 00 H 


CL 

=l»Hz**#*(J:tt'<-f h) 


DX 

=*&42**#*(Ttt/W h) 


BX 



DS : Dl 

= a*7 7?W7 F LX 

1 U *-> 

AH 

=00HOE*»7) 


02 H (f/HXff-X7-) 
10 H «**£*) 

80H (/\- KX7-) 


BX 

CX =17 — 1*# (AH A<80 H <75±§^) 
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m7W CD-ROM BIOS 


M fi 


CL, DXTJIgLfcf BXCffigSftfc-te* *»*?«*© 
f - ^ L, L tz'< y 7 7 (DS : DI) GfSJft L £ f . 


CD-ROM 

INT 93H 

X- * <7>Sta® ‘J (Uli-tz * **&£) <ffi3R> 

«*|3-K05H 


x> h ') 

AH 

=05 H 

AL 

= tV'W X#^-(C0H) 

CH 

= FFH 

CL 

=lmJl'tz^ 7 :7 #^ ( JrfiZy ''i' h ) 

DX 

F) 

BX 


SI 

=a* 7 7 77 FUX (_Mi 2 F) 

DI 

=/<77?7 KU7.(Tf42/H F) 

u*-> 

AH 

= 00 H (jE#»7) 


02 H (fAj7f§X7-) 


ioh re**#*) 


80 H (/\- KX7-) 

BX 


CX 

= 17 -mm (AH A<80 H <*>*»£) 

m *n 

r r — 

?< dm&%xv (aia -t 9 9 fgg) («he => 


&TCKg3lL£7j& s , COiSSS^w-^a >t* 


«, 32t*'y h©T Fi'X^MefcffSU 4GB S t©^ ^ 'J 7 r h Lti 
ffl-c# & t. CH CiBS-f 4«** FF t * 0 , SI t DI tvty 7r7K^S« 
IT Kv^TJBg-rSjSJSl^tt, r r-;?©»c^l&9 (HS-fe**ffig)(«fl 
3-F05H, CH = 00H)jfc|lJ§l'C't. 
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(XCV 


muss fmtownsobios 


CD-ROM 


INT 93H 


?(B#F^it:£) ^=I-F14H 

X> HJ 

AH 

= 14H 


AL 

= x/\'-<7S-t(C0H) 


CH 

=00 H 


CL 

= # 


DH 

=*)> 


DL 

= 7U-A 

U P-> | 

AH 

=00H(iE®*f7) 

02 H (Ts' C7 T.lr^-X^— ) 
lOHCW^^) 

80H (/\- FX7-) 


CX 

= X7-1f$8(AH *<80HCDif^) 


CD F7-f 7*0^7 K #, 


CD-ROM 

INT 93H 


1- K15H 


AH 

= 15H 

AL 

= tV'H'7,#-S§-(C0H) 

CH 

= 00 H 

CL 

=# 

DH 

=fP 

DL 

= 7 U-A 

BX 


DS : Dl 

= /\'y 7/W7 K UX 
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W,m CD-ROM BIOS 




AH 


BX 

CX 


= 00H(]E^7) 
02H(T f /HX#-§-X7-) 
10 H (***#+) 

80 H (/\— FI7-) 
=W)(D-£?2®. 

= X 7 -fl* (AH *<80 H 


M ffl 


U DS:DITwSit5^y7rCttiWU*f. fe ifDfi©BX Ctt»9©-fe7 
titt. 


CD-ROM 


INT 93H 



«||ga-Ki5H 

I X > h IJ 

AH 

= 15H 



AL 

= 7 s / < -f 7.#-^-(C0H) 



CH 

= FFH 



CL 

= # 



DH 

=9 



DL 

— 7 Is— A 



BX 

=S5r<&-l X l J T-5>-te:7 



SI 

=A* 7 777KL^X(±tt2/H h) 



Dl 

=A* 7 777KUX(Tfi2A , 4' F) 


V)- 

1 

V 

AH 

= 00 H (lE^H-T) 



02 H (T'U X#-§X7-) 
10 H (#$311140 


80 H (/n- FX7-) 

BX =m<nzr n-y^st 

CX =xv-'t*|g(AH *<80H©*§£) 
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*11815 fmTDWNSCDBIOS 


m m 


r T-7<Dmfr&vmm%fe)mnt3-vi5H, ch=ooh)j ?h, tyu 
*£IWttft*iMB rrcR 3 iSit*i-**, ^©i&aw-^i'-S'a >?n, 32 tf 
7 F <D7 F is 4GB t?07*V £/*y 7 rt LT{£ffl-C£ £ 

t. 

CH ejg£-f Sfii* FF b%:D, SI t DI TVty 7 7 7 F i/X^|17 F 

x-cmmtztiufm, r r-7©K^®t) o$hihb£) (ntgn- f ish, ch= 

ooH)jti^i-e7. 


CD-ROM 

INT 93H 


«®a-K50H 


x> F ') 

AH =50 H 


AL = T f /'C'f 7.§-^-(C0H) 

CH =00H 

CL =oiH(mm& 

DS : DI 

'* 

1 

V 

AH =00 H (1*1*7) 


02H (x/'C-f Xf§l7 — ) 

ioh(***im») 

80 H (/\- FX7-) 

CX =i7-tWR(AH tf80H<7)t§- 

m w 



7 L£t. 


(DS : DI) 


0 

E 

B 


1 

E 

B 


2 

E 

B 

r«i»w(7i^-A) 

3 

E 

B 


4 

E 

B 


5 

E 

B 

«#»TB#RB(7 U-A) 
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m7W CD-ROM BIOS 


fcTBSIfflK 0 1 7I/-A 

o©4-^v/-j/ 3 y^nfr-rs t, mmmtettbfc 

tztz%\Z ') y — >b &-f . ttz, '&<D CD-ROM BIOS S' 3 

Ztztbiz It, j*#**l7LTv»*tt;Mr*9 35-£A/. 

Ctt, b y:/(#tE=»-F52H)j 


CD-ROM 


INT 93H 

gmm&x ^ — h ( u t°— h mm) <«> 

«fig3-K50H 

x>bU | 

AH = 50H 

AL = T f - ,, W.7.§'^'(C0H) 

CH =FFH 

CL =01H(BWWII*) 

DS:DI = ^ CO 7 F U 7. 


1 V*-> 

AH =00H(iEfS**7) 



02 H (f/H7|§l7-) 
10H W*JW+) 

80 H (/n— KX7-) 


CX =X7-1*«(AH *«80H<7)J*^) 


m sl 


M«tB=»“F50H, CH=00H) j K y If- hSWISJinlfc 

fe ®t, siwifr <=» #aMrm#w t xm d m l xmm l t -r. 

J$z>X33 < fc^ksXCihS bt£\^Q DX, it ^ /S V i i: § (i r: H^Zll#X b y^(i 
IS6=i-F52H)j £SSfrD$7. 

CH *«**FFH ? - MtRffia - F50 

H, CH = 00H) j tmVTt. 
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HII 93 fmTOWNS ffl BIOS 


CD-ROM 

INT 93H 

h u e- ht§#g) <K3i> 

«fg=l- K50H 


x> F u 

AH 

=50 H 


AL 

=tV'H'*#§-(coh) 


BH 

= 'J iZ-bWBL 


CH 

= FEH 


CL 

=01H(BMHBftt) 


DS: Dl 

= K ux 

U*-> 

AH 

=00 H (1*1*7) 



02 H (7/HXffl7-) 

ioH(«aw+) 

80 H (/\— FX7-) 


cx 

= X7-1*a(AH *<80H<7)if^) 

Si 1 

F F50H, CH = 00H) j C@ftiJ|0tS5 £ V t? 

- brntZImlLtzbiD-Ct. BH Ctt,SI#S-S|t)iS-r|5iaS:J: D 


seus-r. 

y t°— YUWL* BH Ki£t5i t t, CH izAJj? 6M& FEH t 


±, F F50H, CH = 00H) j tmVTt. 


CD-ROM 

INT 93H 

ea 3£Mlt1ft $x<7)f^SX <•) 

«!*□- K51H 


1 x>HJ 

AH 

=51 H 


AL 

= T/<'( X##(C0H) 


CH 

= 00 H 


CL 

=01H(ifflfl»j£) 


DS : Dl 

fux 

U*-> 

AH 

=00H(jE***7) 

02 H (f^W X3.#-§-X7— ) 
80 H (/\— FX7-) 


CX 

= 17 (AH *<80 H (F>m- 
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S7* CD-ROM BIOS 


m B A 


r W*M#X^-M^3-K50H)j 1U DS : DI 

?m%. t tzwimmm t % t. 


(DS:DI) 


0 

E 

B 


1 

E 

B 


2 

E 

B 

is#wimpni(7u-A) 

3 

E 

B 


4 

E 

B 

mm* jvzmw) 

5 

E 

B 

!5j#»T9#flfl(7 U-A) 


CD-ROM 

INT 93H 


W®&- 1- K52H 


x> h ') | 

AH 

= 52 H 


AL 

= 7/U (CO H) 


CH 

= 00 H 


AH 

=00 H (1*1*7) 


02 H (f/HXffl?-) 
80 H (/\- FX7-) 

CX =17 -1*$R (AH *<80 H 




W*Wf*fc**7U CD K?4:/*ffcit3-fr$-r. 

W*»f**l*73-fr;fca, CD F7-f^Stf±5-fr'fC7 , “^S»*JR5k 

§ a, ± mm a - f ssh) j zmm c $ -r . 
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nil SB fmTOWNS ffl BIOS 


CD-ROM 

INT 93H 

CD <te3I> 

^tg=l-K52H 


x> h U 

AH 

= 52 H 


AL 

= 7=/H^S-§-(C0H) 


CH 

= FFH 


CL 

= Kv-frffjfcJMB 

1 ')$-> 

AH 

=00H(3E«»7) 


02 H (x/H X#§X7-) 

80 H (/\— FX7-) 

CX = X x -'[*$8 (AH *<80 H <Di%a) 


M B A 


gKWKffi-r s i Tout W (#{£«#) L * ?. 

Z<D-7 7>?i'3>ZWlJLX, dUD CD-ROM BIOS 7 

*9 S-r. 

origLmii, KtM ^ttaKtff±U3H4-^ «OIMItt»20|^T-r. 


CD-ROM 

INT 93H 


W&^~ K53H 


x»U 1 

AH 

= 53 H 


AL 

= X-'W C OH) 


CH 

=00 H 


CL 

=00 H (-9-7=1— K Q x — £ ) 


DS : Dl 

K UX 

i ') i 

AH 

=00HUE***7) 

02 H (7/WX|§l7-) 
80 H (/\— KX 7 — ) 


AL 

=3Hltt»(0 : iILT4'b, 1 


CX 

= 17 -«$8 (AH *<80 H <7>m£) 
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W.7M CD-ROM BIOS 


M B A 


CD c owm****^* t. 

k^x^dsidi t-iitt, c © 

y © cl 

©oo h ht, bios fcttLxmmvmz'M-r x ? ^m^t^bfDxt. 

AL CMZtltt. AL <Dt- 7 <D&5%Zv;L£-f. 



7 

6 

5 

4 

3 

2 

1 

0 

AL 

0 

0 

0 

0 

0 

0 

0 



l i if®# 


9 Lti-. 


(DS : DI) 


0 

R 

B 


1 

R 

B 


2 

R 

B 


3 

R 

B 

Y7"/9 ('j» 

4 

R 

B 

y 7 "/ 9 (#) 

5 

R 

B 

O-/? (7V — A) 

6 

R 

B 


7 

R 

B 

r -t x ? (#) 

8 

R 

B 

fa? rtift wm <t» 

9 

R 

B 

7* 4 X?l*Ji Jf#HIS(7U-^) 


COT, Yyy9 kte$m.#HzM$iLt:7 ! -?<Di>'tz£ 9 T&V, t-rU 
*R](D CD T^jUi, 1 o© 177 91fi 1 ^©ftC^EL-TV^-f. 
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fill SB fmTOWNS © BIOS 


CD-ROM 


INT 93H 

CD 1t$g<7) 

VkfrM l J 


x> h ij | 

AH 

= 54 H 


AL 

= T f /’WX#-§-(C0H) 


CH 

= 00H 


CL 

=00H (TOC-Table of contents) 


DS: DI 

^CD'lf^x-^OT 7 KUX 

U?-> 

AH 

=OOH(jE*J»7) 

02 H (f/H7Sfl7-) 
10 H 

80 H (/n- h'X7-) 


CX 

= X7-tW«(AH A<80H©i§£) 

Si W 

cd ©sw**#**^*-*-. 


CD K l/X£ DS: DI Tfg^CT, £0*^1/ 


— s/3 

h, CD (D TOC(Table of Contents-CD M1& 


ft IS, # h 7 -y X (ft) ra{ftg(^, #, 

&•?%£?. J->b')(DC L©00H«, BIOSC^LTTOCtig-ri-JKffljg? 
•f S fcCTt. 

CD tffgr- ? t £ -T. 


(DS : DI) 


R 

B 

=/ 's'* 9 Yf '1^9 9 4-7° 

R 

B 

Itsfl h 7 / 7 (|lll) »V> 

R 

B 

Hi& Y 7 7 9 ( [Hi ) $ O* 

R 

B 

T'-f 

R 

B 

TW x^rtfipfWIBKW 

R 

B 

*9 ( 71 /-A) 

R 

B 

h77 

R 

B 

h 7 •■/ 

R 

B 

1- 7 7 7j-fl'#WimiS)(7U-A) 

R 

B 


R 

B 

1- 7 7 7i*#IWttffl8l<tl>) 

R 

B 

h 7 ■■/ 7i?!#WIWI!n(7w-A) 

T = 


s *«• h 7 •/ ? i r-a < i 
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317* CD-ROM BIOS 


^ (D TOC <Dt- 7 vM^t, hi&gT-f. 

COT, Y?v7 t\mmtf}fc'MMCtzT~7<Dfrtz&'!)'e&'), t-T'S 
*RW CD TV^tf, 1 7?© h77 7tf 1 -7>©ftC*fJ&LTl>£'f. 
n y/N°^ \-T ' f 7,7 7 T 7°©ffM£:7L £7. 


0 

0 

0 

0 

0 

0 





o : *L 


1 : *0 

r-? 

o : *1 


l : *0 


h 7 7 ? (#) © 7 tr 'V h a *5 ON O#^ tt, ^©h77^ttf 

— 7Y? 7 7Tt. 


CD-ROM 



INT 93H 


|— 


«fi|3-K55H 

X>HJ 

AH 

=55 H 



AL 

= T f /H^#-§-(C 0 H) 



CH 

=00 H 



AH 

= 00 H (1*1*7) 




02 H (x/nWX#-§-x^-) 




22 H (-TTC— 




80 H (y\- FX 7 -) 



cx 

= X 7 -If SB (A H *<80 H ©*§•£) 


m m 

W*SBS*— B#f> -it C £ -t. 



SUtt, 

mm a - F 56H ) j 

©HfrC J: Ott. 
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Mil® fmTOWNS © BIOS 


CD-ROM 



INT 93H 



#ME=I— K56H 

h ') 1 

AH 

=56 H 



AL 

= tV’W C OH) 



CH 

=00 H 



I ')$-> 


AH 


CX 


=00H(jE*»7) 

02 H (x/WXS-§-X7-) 

10 h 

23 H (— BSffcifc+'Cfcl.') 

80 H (/\- FX7-) 


m g. 


— ±4 J J'^© fc ti7“C49St. 
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+-/K-KBIOS 


£©*Ttt, *-d?-F BIOS *-tf'-FBIOS tt, FMR'>'J-X© 

fc©fc&3©tt^fc*oTV>£Tr. *33, FMRS/'J“XTtt, *-4?- F BIOS 
P^RltbT'f * 5 , Towns OS ±-Ctt, TOWNS v 7 X \t Z. frefcffSUT 33 S>1% BIOS 

T%mL &T. 


8.1 ^-7tt-KBIOS®«*^ 


fmTOWNS ~Cl£, +-SBB©S*S 4aS© + -d-'-F(^Jg'>7 F, JIS, Zti^tlT's* 

7rcf&«§tl, Z.<Dt%, 'fV?7 

X - x ffilja* £ fi. A* $ £ g i&lfr C X a -/* -y X (#r 0 M L &m) 

L. 

Ii3-F|KB, x* + ya-F, ASCII 3-F, JIS a - F© 3 WS&ib 0 * t. ASCII 
a- F b JIS 3-Ft it, ffrffltifgi: LTA-7 F WX t, CTRL, SHIFT A-*iT<D'X7 F 
+-1H#* s n*3^taa$3tS©T, i. t-f. 

+ F*>£©#^©:£^3- F^fcC, 
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HII SB fmTOWNS © BIOS 


8.2 7t\— K BIOS — R 


*II-8-2C + -jJ?-F BIOS 


▼iSH-8-2 K BIOS — K 


me«* 

flSfga-K 

wmit 

00 H 

'*7 7 r ■; VT’tttg©!^ 

01H 

3-K*©!S:5E 

02 H 

3- 0 

03 H 

Kn>y 7©*ijffii 

04H 

7 y 7 7^©®^ 

05 H 

^•;7707 U 7 

06 H 

A tW?-jL'y ? 

07 H 


08 H 

^©it^-itt L 

09 H 

^ b 0 X X A^J 

0AH 

A*S:^iJ©iiljD 

0BH 

PF *-«| y j£&M31;i/- 7 7© 
gii 

0CH 

pf 

Sc&flx y 

0DH 

^-sjyar 

0EH 

+-fjyartt®©^*.®y 

0FH 


8.3 +-/K-K BIOS 


BCIT'Ii, BIOS 

•*-*- K BIOS tJr-Ajj 

*-tf-FBIOS«, ^--^—b^fDW^bnm^X, A 

J--+F-Ii#CBIOS§3- 

-'H'5/i^T-rtf J; -5 C^coti^t. 

— t;A©J: 3 
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SI 8* +-/K-KBIOS 


®a— «r-a> 6 ©BI 0 S a-/uWi>r?t:k S, 51 §iS S r - 7 *** S if 5 *»**! 

7 7 A t JI tP ■£> ^£|i| C & § . 

©*-©J¥Ti: i fcCS09&*A*££U *1 9 &*SS BIOS **« < . £ <Dk£, F^SP © + 
— d?— F ID/’Ny F 7 **£§!&£ ft 5. 

®* — jK— F ID /\ y F y — F ^ £ ©ffl 0 Zfrl? y U M^tZ 

msit, $ 6 K+-JJ?- Fii 9 a^'>F 9 *je»t-s. 

©+-tf-Fffl9&&''7F7fi, JfT3*ifc*-©7 FFX^®!), jfcgjPfcJUfffi 

*-2K-F^y7 7Cte*fl£ft£. 

:©t# CTRL, SHIFT &fc*©'>7 F *-£g-&fc1-^T©*-©}fT1t$g£f31it £. 

©a— if - c 5 1 § m t-r s &#**# o agas?, @© r- 7 **§ i s m l s n s . 

*-*'- F BIOS l!II-8-l©J:-5fc:&9 ft. 


▼ |21 II -8-1 *-*- F BIOS amitm 


ffl o 

7 *- h 


+ -fflT 


4 -.-K- K 
ID^> K y 


■ ^ — rK— KBIOS- 


*-#- K 

flj *) K 7 


>f > ? 7x-X 


y<. y 7 7» 


'>7 M*| 


■v h Ij 9 7s 


¥uWi v '<4 x 


-BIOS-3.— F- 
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HII 813 fmTOWNS © BIOS 


•*— ©fflS'J 

A -tK-F±<D#A 5K.?A'-yfrVZtlt\''t?. 

A* **±(-v X^)t 5 Ch . 

: JUT©+-«S!lc^Sixfc#-^©X^+“ 

PF (programmable Function) 

: pf( i ~ 2 o), m mi, #s§m mm&m, mn, mi, ^ 

n/±n, 

S**- : t, l, *-, ->, nm/ EL, WX/DUP, HOME/CLS 

iifi+- : ftfe'>XrA + Jl&ttjfcAjK— FTA. 

SF (System Function) A— 

: BREAK, COPY 

•A-— F/'C'y y t 

A-tf-F^OA^r-AIi, 128£^©*“tf—hVty7r*ft*L't#3;l'l$'f. 
*;7rlt, A£Lfc:£^T-A£W«A3«§£&o-;S, ^-A*-tE3l#jKLgtf*©g&#© 
(#fiH6H^t1-S) £ EAST# £A. 

£©fc©K:BIII-8-2©J:'5 4, y^(A*S<ifcX^*tt*fi'tS*|0f*^-r), 

RfcfcHbjK'f >i?(i— !f-C?|§aiU1-SX^©^«3f*^1-), 


r ® II -8-2 +-/+;-FA-y7 7 





t-eW(16ttX¥ft+l) 






(lWy 7r'J 

ft 7r Of- lZfc^AoAArAS^ — 

A. 

icifft-KTu, •s&fcjK'f yfatittzmw&m&mL?*!), 

Xh $ E 3-— E *5, y^ij ±-e— Sf LT^St. 
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H8S +— tK— K BIOS 


ZCDtzHb, %l,z'&(DX^&At)£titzt §It, Wbu (DX^t- 

^itM t-Tts^s-s. 


(2 y*y 7r'J 

FTt. 

dco^e— FTI±, 1 -5 AtF'eH^iXAdM 1 A^tttAtitx., 

pi#e»*iBt>K'f>'^**JE»fsftrr. *fc, *^&a© 
ISttlfel^^ft^ilinJfsn, R*fflb©kSttii**3fL*J:5K:a:o-cv»s©T, ft eft 
i$3^i&©{ift, ^*ffl3frTv>&vc£^©tfc&^LT^&i\ § 

(til ALB C^tTfotL&ViCDT, Sc ABB LdM >t'£ s (r §2 iA^-t 7 t 7 EAfrA 2> £ t It$> D S 
-ItA,. /^'ytrfi'J ft£©tf-f V F fcftMcDtfj > F CIIIS CTV>S 

■r. 

feu yymk@9iti/Stjfe!:S!tt, 

^©ssmjtts tyfflof'-fttm*-, $^>t, kalb 

LC±t>T^7r#®< ST, BIOS (iffScAtJ^tLtd^^^M^bS-r. 

l. S 3 a-K 

*-d?- F BIOS Tit, X*^7*- F(+ — ©7 Kv-A^H F 

K?n-KcIiLtlA®5) F CT^Sf. SA, xta-Kt- FtB, ASCII 

Sfctt, JIS ©^-f^OX^a-Fflt^aHRTSS-r. 

(1) X ^ +• — F 

^-FtxTCl^lA'tHL^-FT't. £©*— FTtt, fflT$tltz*~<D7 F UXtfWt 
* ft 3 ft, £fc*©*-jW3*VO»S(MAKE it £ ft* (BREAK tv^)^©1f 

mh^-Z-hft ft. 

Z<D*~ F^Jffl-rS 7 

tb$>6)i§£, g'ZbfrbAJjZtlfcfr&MBll'tZZt feRTIbT-f. 

(2) i>3- F -t — F 

4r — ©7 F I'XCftfELfciJfc^n— FCfQ&LTlgAlfcS^ — FT, — ISelKftftT^S © 
*5 z. ©IM ITT. 

ASCII 3- Fit 7 tfy FTIFM^ft, ft±fi© 1 tfy F I±SC 0 
fl§©n-Fft^©*&, *t^ftHt*5T#f, ***-F^©£fT*flUJ^;5ftS 
7 . £*, 8 t> FK*aX¥t-r >r " * fcO It$ 8 $rT 7 . 

JIS 3- Fit, 8 tfy F©3-FMt, ftX^SriQ*.*: t> ©T7. 3# 

©*-F*M£ftftS7. F3t¥Ht, 5/7 F JIS^3-FT8tbftTV>£7. 

xyr-Ft-Ftft PF 7-£AtjCAfc #, BI0S®g©F3®3- F**#*. £>ft£7. 


479 


m\m fmtowns © bios 


2. FUNCTION a-K 

Fft^& £“©11^77. BIOS ©7^ l/- S' a 

i¥t < lt3-v%(DWifrifc t )*'<i'- t s3 7&if£#MLT < 

3. '>7 F 7.7-7* 

JjKFPf$J&S'7 ^S(±SII -8-1(7) tfc’DT*, 

'>7 F+-^OSc^D^^i/-7 3 >t#lt^u ttf-c%£i-. 


▼iSlI-8-1 ->7 F +-«!§£ t'-y F©ffi 


'>■7 

f'y F ©fit ( 0 : OFF, 1 : ON) 

HA/3S/J '(lAOti 1) 

3iA©k§ 1, 77*U 

*7(*7©i: § 1 ) 

*7*5 1 ©k #(4*7*- F*5 ®5fe§Ft-5. 

SHIFT 

#7-SI¥L***e>, #ic 1 fc 

CTRL 

*3. 

^MIb'>7 F 

3£l! '>7 F* — fclltfJTIILT^AftU* 

SHIMS' 7 F 

tSCl t*5. 


<£>£W:J;£iyiS'7 F ©ti$ga*©77l7>> 1 Thz> t Idi, m^'yy b^r-(DWi^nm 

K«k yJC^&AtlZtltzZ 1 ZtfLXXV, ilffi'>7 F 7-7- F*sgM£tiT©£ t £©<&• 
^$177. JIS 7-7- FTIi^K 0 *Fffi£n£ft£7. 

4. +-7FF^3-K 

/N-F7i7^X + ^>tT|f^^-7 F^X©fI^©i^^% ieH7*l£7. ^©IcA 
£tj Lt^U-iy 3 VT'iltSCh^T^St. 


•3t^5IJO|IJU^T 

^3-F©fg^h«giJC, 35:^3- ta*r§£7. 7&7> 
t^"5jtgT*-r. 

Z<DZ.t*% IJfflLT, #iRlf, PF^-*5Jf$ti*t§"dir"©3 3S:^AAJ^fL*t^*t- 
& if<D & -5 Kt5 t, nvy F^fcfet 9 ^ofc:£#^J©A;fr£^giffc;7§ £7. 

•A*^E- K 

AT/^e-Ftt, SJgS/7 F7-7-Ffc JIS 7-7- F©*§£"C, ii^^7HI§U 

7. 
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ms m bios 


8.4 +“7tt-KBIOSU^^b>X 

*-**- F BIOS COV»Tffl8lKBU<j!H»bS-r. 



F*9 # 

tt m 

•'*'* 7r'J 

$>0 

4 1 — *R— F / x v 7 7 

? v rum 

3-F* 

JIS( 8 \?y h)3-F 

+“0?X^ 

&L 

'>7 F«!® 


4r— jR— F a -7 7 

KL 

7')v7% 

hD 

pf*-«i v&frim 

KL 

+ -SJ0ST 

^ — ee^u t'&y 

4-- F ') t°- F^BfW 

400ms 

4 -- f ■; tf- H1W 

30ms 


3-K^*s*JIS( 8 t*y h)a-K'©JKlifi'Ctt, g£?fc*^7 h JISH^n-F 
Tf&totltt. 



-K 

INT 90H 

m*7 7 

7 V >^«1ig<&K£ «&=l - F 01 H 

x> h ij 

] AH 

= 01 H 


AL 

= 00 H £ tz I* 02 H JU± (a '7 77'J > 0 ) 



01 H (/\*>v 7 7 'I >^*M£4'L) 

I 0 7-> 

AH 

=00H(jEfl»»7) 
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HIISB fmTOWNS © BIOS 


M B A 


AL ^*7 7r'J >7mfch D t 

EKZtltt . & fc % a ’777 1 ; V / itg 0 igi , +-#- KAy 7 7 li 7 

y 7 m g .( m »*^ iSf = o ) t % o s - ra *. 


rt m 

« tt 

'*7 7 7 V >7" 

«£« 

%■ — zR— K ' '■ 7 7 7 

7 y 

3 — F^ 

^K*b 

^-07X7 

^E*L 

'>7 httf® 

£H*b 

+ — ;K— F a -y 7 

^H*b 

7 V v 7 ^ 

^H*L 

PF+-SiJ0ii^tg 

^M*b 

+-8iJoar 

^H&b 


mE%L 

4-- F >J t°- FJ1J8 

%EW%L 


*-*- h 


INT 90H 

=1- K&(7)I&£ 

«#g=l-K02H 

1 x> h ij 

AH 

DX 

=02 H 

= ; E— F/n— h'i/+-77^ 

1 

V 

AH 

=00H(IE^7) 

1 84 E 

r A S©fi7 7 «fg3 - F07H) j, r £^©ic^ai b OtMla - F09H) jT* 
%¥=>- F^lIftlTPSilK^-F/'n- F*£lg£b£^. Jg£ffM£^b£ 

-r. 


DX 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 1 

0 



0 

0 

0 

0 



0 

0 

0 

0 






■= e — K 


Z 2 — K & : x >3 — K ^ e — K 


1ZZ 


^ X ? : jt > d — K^e— K 


00 : ^ ^ — K 

01 : X^-v > 
10, 11 : ^ 


T ' W 3 fj 

00 : ASCII (7 b *y h ) 3 — K 

01 : iN&ft 

10 : JIS(8b -y h ) 3 — K 


T - W 0 J 

(1 : l £ it , 0 : W $ J ) 
b -y h 3 : iilt^r — 

2 : Hm *- 


ii : 


1 : PF *- 


0 : X ' t -%- — 


3- F^^'"JIS(8 tfy h) 3 - F JIS — F 
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H8S +-7K-KBIOS 


t£i5, b*-(BIOS b A-F^iTfiC^ 

+-) 0 tx ? s , « l * frc *± cKJES < t *- r . 

*- jJ ?- hV * y 7 7 «? l > 7 # Ji § K :, 77 bl £ 

Ji § ti £ t tf, Z (Dft-CDViM £ ft £ * A/. 


rt # 

tt S 

x<y 7 7 !) 77«i 

£E*U 

+ — df— F's'y 7 r 

7 y rttn 

3-F* 


4f — ©v X 7 

bISfl 

7 7 bttffi 


dr — jK— F n y 7 


7 y y 7^ 

^H*L 

PF+-»J0ii^litg 

^M*b 

+-fjyar 


*-b y tf — F HflJpBfFa] 


4-- b y tf- hji}$ 




a ^ nff ^^< 7 C/Kb 1 1 . 


DX 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 1 

0 



0 

0 

0 

0 



0 

0 

0 

0 






^■Q 

1 — - t - K 1 — a - Pfc : 


u 


00 : x y 3 - K 

01 : X * > 

10, 11 : 


: i > 3 — K - t— K 1 — : x > a - Kt-K 

T - W«J T-WSfJ 

00 : ASCII (7 1" y |> ) 3 — h* (1 : «lh, 0 : WS&) 

01 : ^Kim f-y h 3 : iiffi*- 

10 : JIS(8t*-y b)3- K 2:fi*A-- 

11 : f-»i$ 1:PFA- 

0 : £ 7 *- 


3 - F^*S"JIS(8 try M 3- b JIS - F 

7 . 

£*S, F*-(BIOS-Cf-tf- F x\-Ki?x7±K4Vi 

+ - ) ( D v x 7 ttitsfefr k git c $ ti a - r . 


483 


mim fmTownscdbios 


K INT 90H 


'K 

1 

-rt- 

- K □ -y ^<7)$iJ^p Sfgzi— K04H 

x> h ') 

AH =04H 


AL =00 H £ tz ti02 H 1 U± (*-*'- K □ -y ^ 4' L ) 

01 H (*-*'— KP'V^afeU) 


AH =00HQE®!*7) 

i & w 

xy3-Ft-F©il, 7-d?-FJ: 9 7-©A^£fH-a>fc*5 
LSI-. 


AL i^v ? X^K02HJ^±©fg ; S-Jg£L4J«i-&C(i, 7-4?- F n >y ? & L fc 


K INT 90H 


? 1 ) 'V $ H — K 05 H 


x> h i) 

AH =05H 


AL =00H£4(i02HLU±(^'J'y7^&‘J) 

01H(*U>y^4L) 

1 

V 

AH =00H(IE^7) 

m 0 ^ 

+-ffTBt(sx7 7 

AL ^^'X^C02HLl±Ofg$-Jg®L4«-a-Cii, X V tj|&£ 

Lt£7. 


±~ K INT 90H 


a' 777 ^IJ 7 ^|t-,_ K06H 


x> h U 

AH =06H 


AL =00H 

U*-> 

AH = 00H(IE$**7) 

1 K 0^ 

7-4?- F'*>y Xrft©7^T©;£^£M£L£7. 
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IS 8 * +-/K-KBIOS 



AL =!&#. 

DH =FFH(A*^4'L) 


FFHja*HBfl(Aax**y) 

DL =X^H- K (DH Ttr FFH 

BX =X>a-K1#«(BH : +-7KUA BL : '>7 


m a 


*-tR- K/\*y 7 * — tf- K'*y 7 7 (DB 

— F^it/xyn- Kit® £2l£nL 

$■*-. 

*©|R, 


•X3a-K 
x>n- K^E- K©*§£- 

DH =00H(PF4p-, '>7 h*— JU^O^-ffTlCcfc OX^U- K 

IfcCt t" ) 

80 H (PF +-Jf TC J: »J - K *<#g± L fc Z t £mt) 

FFH(At)X¥fi<t£l'Zt&7f;t) 

DL =X^=l-K(DHA<FFHJU^©i:#(C^) 

X+^^E-K© J§£ 

DH =00H (7,^7 >=l- 

FFHfArtX^tffcl'C £ Jfewf) 

DL =X + 7>=1— K 


7 6 5 4 3 2 1 0 


DL 


*-7 KUX(01H~7FH) 

I — 0 : #-7 Ki'XT-iito3ftfc*-a<W§itT^*c:fc£^t-(MAKE). 
1 : Jf-r t S-* + (BREAK). 


4r-7 F 1XX tt#«a0W0^^-r. 
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£11815 fmTOWNS © BIOS 


#X>ZI-Kffi$g 

x.'ya- Ffffgfixyn- F*- 5 Ct’®+ 

*-7 Kl/X t, ffTB #©^7 b 


BX 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


*-7 K u X (00H—7FH) 

0 




0 





L 


'>7 Hf-ttJS 
(0 : OFF, 1 : ON) 
**/**(***>£ £.1) 


— tf-J- #,1) 

— SHIFT 
— GRAPH 
— CTRL 


x 7 h 

**»'>7 h 


*M&->7 MF-#- K-CWSft 


*— 4?—hV<r«y 7 toi^CLtA* 

ZtitztZ, +“7h>X(BH)Ctt, OOH**aftI$itSf. 

• r A**^0©iiAD(®#b3- F OBH) j Ei DA flZtltzX^ 

• r + -#JDST(1itg3-F OEH) j Ei VAtjZtltztt 

• DSR 7-7 7 X (ESC [ 6 n)C iS, CPR 7-7 7 X (ESC [PI ; Pc R) (7 

- y ;H4S) ©®^n 

•ESC ? J/-y>XEJ: £#-V;P&S©li£n 

— 4?— K'\*y 7 r tefaWi$tlX^Z3C¥-(Z<Dm-n, +-E2 
PA±©X^fflDaT^tlTV^A:t LTfe, lX^fcjifcSftS-f), 

-#j d s -r«ya^K«fflf & * hm !)StA’. ? 7r(i x^) t-t. 
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338S tK— K BIOS 


*-*- F 

INT 90 H 

'>7 F+HflS&ASS&lfcfJ 

K08H 


x> h v 






AH 

AH 

AL 


= 08H 

=00H(iE**»7) 

h *-«« 


X + + y«-F©fcSKtt*iSc*«p-6S-&^ 


AL 


7 6 5 4 3 2 1 0 

0 




0 





->7 M f-ttffi 
(0 : OFF, 1 : ON) 

^ t S, 1) 
trl-(i]-j-’r>t #, 1) 

SHIFT 
GRAPH 
1 — -CTRL 

*mm-> 7 h-i— ffitti'7 h *-*- K T’WSjj 
&Kti'>7 F 1 


dr— 3j?- 

F 

INT 90H 


K09H 

x> h ') 

| AH 

= 09H 


AL 

=00H(A*)#^) 



01 H (A*ftfc*L) 

1 U*-> 

| AH 

=00H(iE^7) 


DH 

= FFH(A*3t^*L) 



FFHJJW©«(A*X»*y) 


DL 

= ^x- F (DH A< FFH KW«Z)J»^tC^Rft) 


BX 

=X>Z|- FflMKBH : dr-7 KUX, BL : '>7 

Si 







- FfflNS) ZmytiiLr&ftlLti-. r Atl<D7* V 9 - F07 


H)j fc| 

1*9, 3t7=&^9aibfc», K^bzK'f 
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miss fmTOWNS © BIOS 


\t)W £ ft W£jj&*-(3-F^££W±*-©vxxcJ; 

At)W*>ts:LtfmfeZtir^X, i^, ttzX 

E^c^tD^ig^ hWb xt-t. z<Dm^\r<kfc 

^tit $ga 5 '2i£n £ ft 1 1 . 

AH — OOH 

DH = FFH 
DL=FFH 
BH = FFH 

BL=z(7)^g*<n¥i;ai^n^i^c7)v7 


tTtzx^tfAt) ztir^zm-erit, xtin tm%. $ titzm-BrtDmm t in 
u-c-r. 

AL C02HJ^±©tt &mm L hZAM^ b^ftZtltt. 


•£^=i- K 

k a, * - f c i 9 a$jn&*&*g tivtt. 

x>=l- K^E— K(7)if^ 

DH = 00H(PF*-, '>7h+-JJW<Z)+-ifT(C«t*;X»=l-K 

80 H (PF +-STGJ: ‘J£^=l- KA < 5S£LfcZ t Srftf) 
FFHCA^^A^J-A'" i: *jjtf) 

DL =£!?=1- K (DH FFH 

X + 'V V't h (7)i%i'a 

DH =00H (X**>=l- K 

= FFH (A*X^*^«Ct' - £ £^t) 

DL =X+V >=!— F 


7 6 5 4 3 2 1 0 


DL 


A-7 K ^ X (01H — 7FH) 


0 : *-7 

1 : % — T b*lsXtttaZtLti*-imZtLtiZ£&7fi + (BKEAK). 


7-7 F>x^«g0f©ffMtt. 
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mem +-tk-kbios 


•xjo-KHWS 

i y a - K W* tt x y n - K - K k: » v ^ -r T Jb 9 , iT 

3- Ytf%htltzfr*7Ft*-7 Fwx tffTB#©'>7 


BX 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

*-7 K U' X (00H— 7FH) 

0 




0 





->7 

(0 : OFF, 1 : ON) 

*+Wtntl, l) 

1 — SHIFT 
GRAPH 
1 — CTRL 

1 — ■**»-> 7 h-pH.«->7 h K TWS& 

— *ait->7 1- 1 


*33, *-jR— 7 i -5 CltA^^ 

tifctg, 4r-7 FwX(BH)C(iOOH^a^n^^tf. 

• r A*X^iJ©iiSP(«ig3- F OBH) j C «t 0 

• r + -fflDaT(1ttg3- F OEH) j CiD CA*3m? 

• DSR '>-A7X(ESC [6n)CJ:5, CPR 5/-77X (ESC [PI ; Pc R) (# 

-y/Hftll)©afti 

•esc Tiz-^yxiasA-y^filclSi 
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HIISB fmTOWNS © BIOS 



K 


INT 90H 



tMfca-KOAH 

1 x> HJ 

| AH 

= 0AH 



DS : DI 

= v h ij tXfemMi&T 7 K UX 


')$-> 

AH 

=00H(jE^M7) 





L £?. 

v h V ? biSO ??. 


(DS : DI) 


R 

B 

*-*>«» 





t*y h**l©fc£«, #-**MAKE(+-**ifS^L-0»5)tt»K:*9, OOt 
Stt BREAK( + -**KSnTV»S)ttJiK:*SC: tE 4 D £-f. 

(ttlMiWKfeBlJb'fe ©ffittT’ K u*) = (+-7 K ux) -r 8 
(tf'v H4I) = (+-7K^) mod 8(8T*|ofc3fe»J) 

mm£, *-7 Fl/X25H© + -*iff^tlTV^^®T«, ^Oi^K^D 
*■*-. 


7F 


t — *-7 K 


*-T KkX 



F X25H<D*-(7>ON/OFFttffi 


+ -7 F 1/X C5t)*t 5 + -*5*^1 (i, 0**afcl3*i*f. 
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mem *-tk-kbios 



AL =00H ttzlt, 02HlU±(+-^-K/<'v7 7’<7)7fesI(C^A- 

01 H (4~^- >2 

JUtt) 

CX =iiftlX^Bc 

DS : Dl =3t^9IJ7’ K UX 


■J?-> 1 AH =00 H (1^7) 

02 h (A*ss9ijwjaip(*^nr) 


m m 


+ - jK- K/n* y7r ©TfeU* -5 £iifi0 b £ -f . 

^.(Dt^u-'y 3 >(Di>tT, r 3c¥<DW E^-tHb®|g3— F09H)j^fflt 
TASt, ^fe8iKj¥Abfc«^tt, iiJntfcS:#9!l**«ic«*JRD, ttv»T 
K^feA^trvifcX^KfrJDtD s-r. 

Softs, 

£3^J©*W©B5S*jRb*-#\ 


(DS : DI) 


E 

W 

£^=J- K 

* 



= ±ie»o®L 5 


X’^-vM.KWl') / K1n<n 

f i7^^I5wi/yX^ 

<J= DL 
<J= DH 

BL, BHtc(2, OOH^il^q § 


* 00 H : 

80 H : PF*- 


d (DMntlt, r ^y 7r') >yWM&h 0 j OS^cf^tl) t) , r '*v 7r'J 
> * b j ©«£ K tt, AH C02 H ( A*3WJ ©liflP «7 nJ) 3 tl & 

t. 
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nil 813 fmTOWNS © BIOS 


AL V'$?x*C02H Jil±©iyfeKjeUfc«^tt, AL= 0 

r A*Of-oL>y^(^3-F07H)j, r £^©StAtB U$S 
tBa - K 09 H ) j *Offl U fc*S£ C tt, * HH 9 S T ($gg 3 - F OEH) K i 9 SO 
9 ^T . T&;fot>, 

fi,fc£¥b%A,e>Xt> 9 &<&*>&*+. 

3t^»ffM©l¥ffl« r A*Ax-y^(^3-F07H)j fc4Wi, 
*KAttiU#IIE=J“F09H)j £#MCT 
fcfc’U * — tf— F/*y 7rCli, — F^ijiCf&lftT-S© 

AT*, ##! t 3 - F tfjEfifTfc 6 tt*ofe<f-xy^L*V»0T 

ttILt< 1S$\,\ 

T— F'^7 7 < , jito 5; FRl©^-n Cfi, 17-5-1 

£flT 5 ©AT*, F^y 7r©^fi^'fbtt-yrA. 


A—**— F 

INT 90 H 

pf +-t!i y ><*>*» 

«tg 3 - KOCH 


x> h IJ 

AH 

=0CH 


DX 

=pf*-$ij nyv'f 


BX 

=pf*~m n-y^^f 


CX 

= PF+-»J^7v^ 


DS : Dl 

=PF+-i« v&frtmj\'-3-><n7 kfx 

9T-> 

AH 

=OOH(3E«H7) 


K §| 


PF +- 36 *ifTSilfclllCllftf|llStL 4 , PF*-S 9 9 &A* 0 ! SA'-f-V£a 
PF*HM« 7 ?^ttt?y h#fiC<iSyc#PF+-CS 09 ^T^»n, #7 

7 y<Dxktm& i o t § egg 9 iiAMa^- a t>*aj $ ^s a. o ©*§£- 

c tt, fc I 3 tt£ PF * - C»®*r *X ^3 - F b x > 3 - Fit 

F'<y 7rK:*&*ft£*t£-f. §6C,SS7 7/5 1 Ct5t cx 

**W$IC &9 ST. 
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mem a-tk-kbios 



15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

DX 


0 

0 

0 












0 







PF11 

PF10 

PF9 

PF8 

PF7 

PF6 

PF5 

PF4 

PF3 

PF2 

PF1 



1 — i£M7 77 0 : DX, BXA'^Si) 

1 : DX, BX, CX^'WSd 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 





0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1—811= 
— PF12 

— 



15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 1 

0 

cx 

0 

0 

0 


0 

0 

0 









0 


PF20 PF19 PF18 PF17 PF16 PF15 PF14 PF13 


(far CALL) IRKKft (far RET) b T *-d? 

- f«ij o y f 7 ca» t x < tz $ ( v 'j x * zmia-r 6 &n a h v & 

BX 9«9&*SB^Bk*ofc*-7 Fp 

At, F 7 F 4 r-fflH 8 *b'y FyCS£n£tt£-t. 


BX 


13 12 


n 


m*) 

PF*-cO*-T K V7 


0 


0 




0 





y7 

(0 : OFF, 1 : ON) 

-SHIFT 


1 GRAPH 

-CTRL 


-fe«)gy7 I-- 


— j — « 


*-r. 
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*11® fmTOWNS © BIOS 


=F— F 

INT 90H 

pf +-s« ij i) 

«fiB3-K0DH 


x > F 'J | 

AH 

= 0DH 

')*-> 

AH 

=00HQEt»7) 


DX 



BX 

= PF *-$1®? 97 


CX 

=pf*hh 


DS:DI 

= PF=F-IiJUjX^n;u-^>oo7 7 Kux 


M ^ 


PF*HH oa*ffliA'-fy©7K^t PF+-fiJ 

PF*HW»7?^tt#PF*-C*l9ST6ft, #t> l-CStPlC 

oo^ettaisox!?*- 
fcra«C,+“jR-F^y 7 rCPF+-C»(£:-rsX^ 3 -Ki: t xy 3 -F 
flM 8 **#rtft $ ft * t. iSM7 9 lot# C B CX #*»?* S £. t £JS L 

TV^f. 


15 

14 

13 

12 

11 

10 

9 

8 

7 
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5 
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2 

1 

0 


0 

0 

0 












0 






PF11 

PF10 

PF9 

PF8 

PF7 

PF6 

PF5 

PF4 

PF3 

PF2 

PF1 




-|£?|7 7/ 0 

: DX, BX40AWSI) 










1 : DX, BX, cx*<w«tl 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 





0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


^ — <H'7 : 

— EXT 


1 — «« 
— **'« 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CX 0000000 0 

PF20 PF19 PF18 PF17 PF16 PF15 PF14 PF13 
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— F 

INT 90 H 

*-flJij^T 

«t£=i- koeh 

X> F 'J AH 

= OEH 

AL 

=00H Sfcli02HlU±(SiJUM3T^ft/c:£^ICffT£:tt7c*-7 K 
UX^rttM 

01H (flJtJ^Ttny’c^©^-^ FUXlCOOHSrttfln) 

DX 

=£^=i- F 

CX 

=«U U ^-C^c^gSt 

DS: Dl 

=-$&y\T fux 


')$-> 


AH 


=00HQE®*!7) 


M B A 


3 ^ a — F * - dScT^J £#J ystst. 

+ fJDST £ft£M©:£^3-F#S, ^-jK-K;\*-y7rC 

£7^ © fa® £ 7: L £ -f . 


(DS : Dl) 


E 

B 

K 

T 5 


= _hEi^0dgL = = 


AL=00H'C&tUf,xi''3- F1f$g©#T*-©*-7 F'WX fc#TB#©'> 

7 f * ©x^j cFfip $ ti.s -r. 

AL=01HTi>ti(i, xyn- F1f$g©+-7 F^XCIiOOH**, 77F+- 

AL U'7X7C2OH^±0ffl^SSL*^Ctt, AL = OOH fc 

7. 

3$F?3 — F L £ -f. 

DH =OOH 

DL = ASCII / JIS Zl — F 


PF +-©ii^ 

DH =80 H 
DL =PF 3r — □ — F 
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%?. z.<dx%- 

m *M ;t fc * -fO 9 S T C# L T tt, 

fc*o s-r. 


PF+- 

mm*- 

□ > F n— JU*— JUfl-©#?:]- K 

□ > F D— JMf— (CTRL+@~_) 


15X^ 

iOUST^pJ 


ftlOSTX^RcoSJBjEtfckSKtt, ^©X^ e 3“FC»(K1-4+‘-© 
< ^SOTttlbT < 



F 

INT 90H 

+-W»JSTtt88<Z) 

tt*3W «jg3— KOFH 

x> F i ) 

| AH 

= 0FH 


DX 

= 3t^=l- F 


DS : DI 

= 3t^lJ7 7 FUX 

')*-> 

AH 

=OOH(jE#»7) 


AL 

=ooh (fiju aTe»nfcx^jci?Tsnfc+-©+-7 f uxe 



in 



01 H 7 F UX (COO H ^rftJp 


CX 

=w»;aTX^« 

m m 


- F^-f &*VO»S£^*Hfc]LS+. 


:fc#^J©SJaJ&5$*jSb£1\ 


(DS : DI) 


E 

B 

b) 

R 

B 

X'P =? — K 

T = 

= s 

= ±ie«*0SL i 


CX U*JX7 T*sa Ztl6 SC^Wl tt, i >-#J9ST«b£=i- F 0EH)jC<t 

o xm o mx hfrit-#mxr. 
mmy-j x&, mo^rztifcx^mj: o M'S^a^ea, 
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T4 BIOS COViTjSHttbtf. 

fa? BIOS CiD, 70 7 tf -f fa? Ffa? Kx'f 

zk&TBtt. n 7 ^trfpssn-rvss cd-rom bios %», fa? bios © 1 o-r-r**, 

l <gt£Ztz tb'smxmm Lx^t-r. 


9.1 xWX^BIOS-M 


II -9-1 Cfa? BIOS ©— R ^7K b t -f . 


▼S II -9-1 fa 7.7 BIOS — fg 


whs* 

1ME3-F 

it # 

F 7 A y*^ — F (DWuxL 

00 H 

FD 

F94 7^-FO^DtUL 

01H 

FD 

Ff4 7Xf-XX1f$g©IR9ti5L 

02 H 

FD, HD 

VI) yfa©?-? 

03 H 

FD, HD 

S'-* 

04 H 

FD 

T — * £>!%<&• £tl L 

05 H 

FD, HD 

f-?ffl*iM 

06H 

FD, HD 

■fe X X ©l£fi 

07 H 

FD, HD 

F r 4 X * n y h n — y 0) U 
•fe'yF 

08H 

HD 

^?? ID ©SiOaBL 

09 H 

FD 

h 7 y *07* — ?9 b 

0AH 

FD 

S^x?Ht«©fc!mb 

ODH 

HD 


FD : x n -y ta f -f x X 
HD ON— Ffa? 
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0 II -9-1 K.T' IX? BIOS a* if xK- F f -5 t * ©«*#!$ £ 3 * b £ -f . 


▼mu - 9-1 x-f xx bios **#■*- hTsffi&jietfcisis 



7D»K<fa? SCSI''- Kf'-r X? 

(3.5"2HD/5"2HD/8"2D) OfcSBtMf' -f X X ) 

** 4 & ®*76 


>±) raiTOWNS©W3»K9>f^tt3.5^>f-, ffijSFX'f X’li 5-fVf. 

3.54 V?- 2D, 5'fVf-2DHy-F©*nrt6. 

SCSI 'n- Ff 4 X^CH 20MB, 40MB, 60MB, 130MB 4 if*** 4. 
scsi'N-K-f'f xxm, &», "7n- ftv xx"tB&fa-f §. 


9.2 xWX<7BIOS^b-^a>0^ji*Il 


£ CITfi, T4 XX BIOS (Dt'< IX— i/3 4^JgK:ov>T8?jSiL£ 

ffig'lfBliga^TX-feXf Sxf^lx-'Xa ALCfAMXOlit Fx4:/#^£ 

Jg5£b£t\ Hn-9-2K*©^*3SL*-r. 

•x7-iit«R©mBiJ 

Fx7-fStt CX ■?. 

0II-9-3C7O'x tf -f r 4 X^0X7- 1f$*©0sS£, EIII-9-4frXx\ — Ff 4 XX0X7- 

^x-f§£Bt, BIOS T tty 174 £frV>£-£A,. 

**J, '"FtMX'Xt-X XflHR©8i9tHU*tE=J-F02H)j tt, y h 9 >f ©SMft^T-f. 
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H9* tV BIOS 


▼Ell -9-2 


7 6 5 4 3 2 1 0 



0001 : 

0010 : K 7 -f 7" 

0011 : ^*9SS 
1 

1001 : 

1010 : ^ ttii¥ 

1011 : Kf'-r X? 

1100 : CD-ROM 

1101 : 

I 

1111 : TttS? 


▼Ell -9-3 7P7 t°-f cox v -'It* 


cx 


15 

14 

13 

12 

11 

10 

9 

8 

7 
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5 

4 

3 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 










"C 


K 7 -f 7'ttffi 


— 1/3-F/7 h 7 T 9 > K 
-CRCx 7 - 


0 : UtW 

1 : 

0 : *L 

1 : *•; 

-7 0 : i*L 

1 : *0 

0 : fcL 

1 : A 0 


-T'-fcoKfe^y- 

-9 i 

-DMAi7- 


4rL 

A») 

*L 

*') 

fcL 
h ') 
*L 
A*) 
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T® II -9-4 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 1 

0 

0 

0 

0 

0 

0 

0 

0 


0 









-Yyirtm 

0 

: 


1 

: 

s<7 / — ^ 17 - 

0 

: *L 


1 

: *») 

•V s ? 4 rmmm 

0 

:«« 


1 

: 

■*-?> KJIJfc**7 

0 

: *L 


1 

: *•; 

vf^rxy- 
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: *L 


1 

: 

-/n K^-7 

0 

: *L 


1 

: *»; 

vN’Ij f^i 7 

0 

: £: L 


1 

: h') 
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: *L 


1 

: *0 


A-Fr-fX^ T*x 7 -**#&£ L *«^-©MS©^ffi^*II-9-2K^ L£7". 


▼S II -9-2 /\-|-*7-fXX«l7-®l*i 


I7-W 

mmtimmtejjm 

/ v b i^r 'f 

{1’7'f/tti) 

K 7 -f 7"©HI)®;!) s Ar3 

llii&AI£30#fcoTfc WAV E4£*V>. 

'<7 J'-?— x.y — 

Ib$ S 3 t’ > K, ^’7>- :? CIS9 
Xn/7iU, 

$m m 

Iffig L fc K 7 4 L * v >. 

Kr>f y FD-7©iI^AoT^ 

37>FIg|7 

'Jh54 **&S. 

y rV 7x7- 

Xr T*54rA*ifEJ: 
V 174 **&g. 

/n— Fx7- 

3^y KUfT^ 3 , ' N ^ F^tX7-i%U 
7*Hzxtf4>K$*Lfc. ^-FrV x^H7 
h aS'ftlf. 

/\° V T y( JC 7 — 

SCSI /^±T/«'J r -f 
yi?4 tf&g. 




Vby'tli, =y') V^0^'>-^(INT 93H AH=03H)^, fToT<*:$v>. 
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%9W 7* -f 7.^7 BIOS 


9.3 7 s 'T 7.^7 BIOS 


f-(X^ BIOS Cov»rfflS0CBL<l!PSiLS1-. 


7*-f 

INT 93H 

KWRS(7ny tTx-fX^) 

«UB3-K00H 


x>hu 

AH 

= 00 H 


AL 

= Ts<'(X$%- 


DL 

= Fy^y^E- F 1 


BX 

= Fy'fy^E- F 2 

1 u?-> 

AH 

=00HOEflf*»7) 


02 H Fy-ry'^E- F<7>m >)) 

E M I #f7qxct^i, F^MT^-F, iBS&g, ^yFftfr 
if*i sseu*?-. 

F7-r :/*-f i©^*^t*-r. 



7 

6 

5 

4 

3 

2 

1 

0 

DL 


0 



0 

0 




0 MFM*- K(te&Jt) 

1 FMt- K(**#) 





-1M2HD K?0' 

oo 

•128 


K 

01 

•256 

00- 

-2HD 

10 

•512 

01- 

-2DD 

11 

•1024 

10- 

•••2D 



11- 





F 7^^“F2 ©05$ b t -t. 


15 8 7 0 

BX 


i -t? 7 a 

.'V K» 

it#.) ^y Kftli. 1 *M'li2*'-WSd. 

( 3 HtWiltTOVD yfifiX? coUf^li, ffitES n*i>. ) 
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INT 93H 


«flS=l-K01H 


x> h y 

AH 

=01 H 


AL 

= 7 s A 7 

y*-> 

AH 

=00H(3Efl|t**T) 



02H(r/<-r^*^>»y) 


DL 

= Fx'fT’E— F 1 


BX 

= Fx'fT'^E— F 2 


M B A 


'7 Fifc©Jfc9ttiL£tT^£Tr. 

F94 7^-F 1 ©JEfcSfcwLSt*. 


7 6 5 4 3 2 1 0 



1 FM*~ K($®*) 


Yy — F 2 


15 8 7 0 

BX 


-t? 9ik 
^ y Kft 


502 




fg 9¥ vVX7BI0S 


T-fX^ 

INT 93H 

K 7 -T xlf $8<7)SS l J tH L 

K02H 


x> F 'J 

AH 

= 02 H 


AL 



CH 

= 00 H 

I 'J*-> 

AH 

=OOH(jE#»T) 



02 H (x/H *#-§-©>!£ U) 
80 H (/\— F x 7 — ) 


DL 

= K7'f7Xf-^X(7Q7^-ff-fX^0^) 


AL 

= F 7-f 7-t— F (/'— Ff-f X^<7><S) 


BX 

=S±imI17P -y ^iSc(High) (/ \ Fx-rX^©*) 


DX 

=ib*clmIi7'P 7^ifc(Low) (/\— Ff-fX70ft) 


CX 

= X7-'|f^(AH *<80H©J§£) 

Si 

JIS© F 

7 -i 7*t»c f® £®! D tB 1 1 7. 


1MB F7-f/m F54 F'7^7 ’Xt-7 

x^IU jESJfiFTOkStt^DffitfcllMlIO^-KCKjSSnsi-**, x? 
-H7fc i O', 1M2HD K 7 -f 7^- FA* 2D/2DD © t S tt r F 7 -f 7^- F 
®ta^(«ISl3-FOOH)jK:J: 9*- F©?H»e*fT$ ( 2 D t 2DD©KBS*fr 

s-r. 

£©4$tE(±7*-7y Fpf*©7ny tV rV X^©*-C®fFDSf . 
A-Ffl X7©^«ffi^£*lfc'N-FrV X^O/D-y^g, ft^Ha 
7n>y7KC^igb^1-. 

F 7 7 Xr-^X 0 fS^SLSt. 



0 : UfW 
1 - : / "/ \ Is 7* 4 

o : mm 
1 : *$&*$& 

0 : JVffl 

1 : jfffi 


0 MFM*- K(ffiftt)t) 

1 FM^e- KOMB*) 
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F9J7*- K (DJfM Z*L£i-. 



7 

6 

5 

4 

3 

2 1 

0 

AL 

0 

0 

0 

0 

0 

0 





7n y?& 





00- •• 

-128 




01- 

-256 

BX 

: H*fra3I*7'n 

v 9 $C (High) 

10- 

-512 

DX 

: ^-kmnr d 

y 9 (Low) 

11- 

•••1024 


7-fX^ 


INT 93H 


-^(7 0 7tVf'fX^) }iS£=l-K03H 

x> h ') 

| AH 

= 03 H 


AL 

= 7 t S<'( 

')?-> 

| AH 

=00HQE®i*7) 



02 H (x/HAg-^SIU) 



80 H (/\- FX7-) 


CX 

= X7-1f^(AH A'80 H <7)l#a') 

m m 

7D7t*f-fX^®'J-t7 hio XV, ^7 KS0 t. 


7*4’ 

INT 93H 

'> U 0 (/\— 

«HB=1-K03H 


x> h IJ 

AH 

= 03 H 


AL 

=f/Hxf-§ 


CH 

= 00 H 

V*-> 

AH 

=00H(jE®&7) 


02H(ryUx&^<nm‘), —v 

80 H (/\— FI7-) 

CX =I7-'1«(AH A<80H<7)t§^) 


m m 


h*f -i Ts^fD^v K£0 is ] ) >y^W’W]L£'f. 
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msn t'-i'^bios 


f 

INT 93H 

'W(7P'y^f<^) 

«lga-K04H 


x>HJ 

AH 

= 04H 


AL 

— xV'C-f 


CX 

= s > U > 

U7-> 

AH 

=00H(jE«»7) 


02 H (t ; \'-f l ) ) 

80 H (/\— KX7-) 

CX =17 -ma (AH *<80 H 7>±§£) 


M B A 


yvy tV r -i 77*7 Fi'X's ^y P£^®Jb£-f. 


7-fX^ 


INT 93H 

x-^(7)M^ttiL(7P'y t:V 1it£=l- K05H 

x> h IJ 

| AH 

= 05 H 


AL 

= 77' C^f 


CX 

= ~> U >7*lt‘§- 


DH 

="^y FH# 


DL 

= -fe7 


BX 

= -tz778fr 


DS:DI 

=/'777^7 KUX 

U7-> 

| AH 

=00H(jEfl|»*7) 



02H(yV<-f y. 



80H(/\-F'xy-) 


BX 

=&‘J<7)-tz77& 


CX 

= 17 -If a (AH *<80 H <nm-&) 

W£ 

7n 

y tV r w X7©JI^£tifc^7 7©r-7£ig<&fctjC£'7. 
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f-f 

INT 93H 


m&- l- K05H 


x> h ') 

AH 

= 05 H 


AL 

= x/ W 


CH 

= 00 H 


CL 

=mW7 P "J X#-§-(High) 


DX 

=fiIiyn'vXS-§-(Low) 


BX 

= 7P-y^gfc 


DS: 

Dl =a*7777KW 

') 

AH 

= 00H(IE®!*7) 



02 H (x/x'^f X##(7)|£U) 



80 H (7\— FX7-) 


BX 

= &U<7)7P«y^gfc 


CX 

=17 — tli$§(AH A < 80 H <7)±§ca ) 

Si 

/\ 

- Fr-f XX J: y X©r-X £fE<£.£t!L if. 



INT 93H 

x-?C7)*#iA&(7P'y txVxV*^) «||B3- K06H 

x> h U 

AH 

=06H 


AL 

= r/W7|§ 


CX 

= '><J >$''$■% 


DH 

= ^.y [C'g-§- 


DL 



BX 

= -fe^!!& 


DS: 

Dl =A'y7 77h'L7, 

I 'J*-> 

AH 

=00H(iE®^7) 



02H(T f /'KX#-5§-<7)8^J, a 7 Ff^roiiJ) 



80 H (/n- FX7-) 


BX 

=8 


CX 

=X5-1*^(AH *<80H(7)if^) 

1 m m 

7nyt Ur'-i XX©^X^r-X£*#;iA.£.£-f. 
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INT 93H 

T-$c Ff^^) 

#116 □- K06H 


x> F ij 

AH 

= 06H 


AL 

= x7 < -f JX#-£j 


CH 

= 00 H 


CL 

= 11*17 Py?## (High) 


DX 

=liI17P>y^S^(Low) 


BX 

=7p 'y^tfc 


DS:DI 

= a'7 7 77 KUX 

A 

1 

AH 

=00H(jEfif**7) 



02 H (x/WXfl-^-CDlftU) 



80 H (/\— KX7-) 


BX 

=8l‘J<7)7P<y?gfr 


CX 

= X7-'|*®(AH *<80H <£>*§£■) 

I m. m 

A-Kf^ XXcDX’ny — 

T -i 7*9 


INT 93H 

5 (DtfcSiO u 

«flg3-K07H 

x>HJ 

AH 

= 07 H 


AL 

= 7 S /'W X#-^- 


CX 

= '> l ) 


DH 

=^y KS^ 


DL 

= -tzX §-§• 


BX 


1 

V 

] AH 

=00 H (IE®|I7) 



02H (x/\'-Y xifmi'J, a 7 Fffroii)) 



80 H (/\— FI7-) 


BX 

=»y<z>42^^« 


CX 

= 17— 1fS(AH *<80HO±§-£) 

1 tit m 

707 

tf-r r 4 


507 


mi® fmTOWNS © BIOS 


T-'-f 



INT 93H 


— Ff-rx^) 

mt- 1- K07H 

X> h U 

AH 

=07 H 



AL 

= t j /nW^#‘§- 



CH 

= 00H 



CL 

=lraIiro-v^#-t(High) 



DX 

=ii37' □ "J ^#-§-(Low) 



BX 

=7a<y^|j[ 


U*-> 

AH 

=00H(jE***7) 




02 H {T / \'-f XS-^CDl* l) ) 




80 H (/\— KX7-) 



BX 

=8e‘J<7)7P>y^*S[ 



CX 

=17 —ms (AH *<80 H 0>i*£) 


Si 0^ 

/ \ — 

P r 'f X^CT'D'^Cr-^^SLit. 


7-fX^ 



INT 93H 

/\-Ftw*^=I> hP-^(7)U^«y F (^N— Fr-f^^) 

«fiBu-K08H 


x>HJ AH 
AH 


')$-> 


CX 


= 08 H 

=OOH(jE#»T) 

80 H (/\— KX7-) 

= 17 -Ita (AH *<80 H nmS) 


M B A 


F'i-7— L KrV X^nyt- u~y% >J -tr -> h L £ 

1\ 
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-f-r*? 

INT 93H 

-t z<7$ ID(7)5?UtliL(7P'y 

«fi|H-K09H 


x> h ij 

AH 

= 09 H 


AL 



CX 

= '>'J>^S-t 


DH 

=^'y K## 


DS:DI 

=A'y7:pftSi7’ KUX 

U*-> 

AH 

=00H(iE®|l7) 


02 H (xV^XS-^COlfitJ) 

80 H (/N— Fl7-) 

CX = X 7 -HH8 (AH A<80 H £>*§£) 


m, m 


ilh7'^0- fe?? ID S/t97rCK*IHLit. 
7N*'> 77®M^LSt. 


(DS:DI) 


0 

R 

B 


1 

R 

B 

^ y K # v 

2 

R 

B 

■fe 7 9 

3 

R 

B 


4 

R 

B 

CRC 

5 

R 

B 

CRC 


0 

1 

2 

3 


128' ''-f h 
256' '--f I- 
512' '--f h 
1024' h 
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x> h u 

AH 

= 0AH 


AL 

= T f /'W 


CX 



DH 

=^'v K## 


DS:DI 

= 7*-v>y l'T f -^5fegl7 7 Kux 

')?-> 

AH 

=00 H QE^H-T) 


02H(T f /\*'f7.#-§-wKU, 'sv KH«RU) 
80 H KI7-) 

CX =X7— 1i$8(AH*<80H<7)i§£) 


ft B A 


1 h 7 v 7 fr ( Dy *— v y L 
7 t- 77 hf-^ 0 i^li, r Hlg|Sgl 7 ^ 

<£ 3 K 

- ©tttgonfiwc b, * g atf r- * **je t < if $ *» (/\ 

-K±)ttttt^sr ^-^jEHtTJboTfe, SSKtfd 
fc**T**V»«^^ 2 bS), £©«ftfc£fT»C»*&A,*f 1 F 7 ')- 7^7 
7 r^f ( r -fe^^©^at®tg 3 -K 07 H)j) 1 -^^i:^}f|^Lfr. 



INT 93H 

iMfflx 7 -1*$g<7)lX U ttj L (7 \— K 7 -r * * ) 

«UB3-K0DH 


x>hU 

AH 

= 0DH 


AL 



CH 

= 00H 


DS : Dl 

=m*X7-7 KUX 

V*-> 

AH 

=00H(jE*H7) 


02 H (f/HX|§ 0 itJ) 

80 H (/\— KI7-) 

CX = 17 — tS^ (A H #80 H ©%n) 
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▼*11-10-1 XU 77 BIOS— K 


WIE«tt 

««□- K 

XU 

00H 

l£m*J 

01H 

x^ana* 

02 H 


a*»5Sci4, tt. 

t f 7 x *}§£■*- saciot/y^ cW?t s £ 7. 

*33, 7“'; 77 BIOS ti, gjpug-lry hn^7X'f y^7x-XCiiLfc7'J 77©& 

b lt v>5©t, -e^^-oru 77S^sfi^tsti7-c*ytt. 
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nil SB fmTOWNSCDBIOS 


10.2 ^'Jb^BIOS 'J^bb*. 


7'j Biosco^-c«Mc»b<jWttb*-r. 


7U >? 

INT 94H 


AW63-K00H 


i> h U 


')*-> 


AH = 00H 

AL =00H(^yj>^^-h) 

AH = 00 H(IE®$* 7 ) 

= 02 H (-/') 

= 03H MUfl-tf)#— h (FM16/? T"9"^ 

- hRTCAofctf- h) 

DX 


K B J 1 


m&coy'j >?<Dtm*m%nL£t. 

7 <) 


DX 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 





0 

0 

0 

0 

0 


0 


0 

0 




TZ 


0 : 

1 : > 7 4 > 

RINF 1 
RINF 2 
RINF 3 


1 : i?- 

7 7 -Attl 0 : jE$ 

1 : 77 -A 


■mmjii 

0 : l[|»* 0 

1 : ffl«? L 

-BUSY 0 

: r-fW-k 

1 

: MW' 

0 : 



RINF # 7 P, J >?<Di±ffiW& 0 mLZ < tf£l\ £tz, -tel/? F 

**1 <Dt&, X 7 -M Sfctt, 7 U RINF H 

7>J filftf- F £t). 

77 -At* 7 Mi, ^ 77 ^>, — Jgfctf te* 7 C 

*o*-r. 
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mo* j ' jy '? bios 





INT 94H 

lX^Ult) 


aUB^-KOlH 

x>hU 

AH 

=01 H 



AL 

=00H («#ru>^-F) 



DL 

= EP^7 s -^(7)+V7^^=I-K 


1 ijf-> 

AH 

= 00 H (1*1*7) 



02 H <C?') h«l7~) 

03 H (W | tyij >?#- HUft<7 )#- K«:tt£-FM16j9T1J7ft 
— h"T h) 

04 H C7U 

05 H (yj >^*V 'V h Ux-fttll) 

80 H (7U > Lfc) 

Si ajj I 

^S-EP^'f S t Itt, >7(D LF, CR n 

-F *>£<=> &v>RB 9, 
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fgllSB fmTOWNS © BIOS 



INT 94H 


S0SI3-KO2H 


x> h ') 

AH 

=02 H 


AL 

=OOH(«*7U>*tf-h) 


CX 

=r-**w h») 


DS : Dl 

=’S&mr?-97 Kux 

'}*-> 

AH 

=00H(E^7) 


02 H (Zf ') hfflflSX7-) 

03 H mm?') h£W<7>#- K*j*S-FM16iff -c-y-# 

- hW h) 

04 H (T'U 

05 H (7'J 

80 H (7'J >^lcKfFX7-*<^Lfc) 

cx =»yx¥<7>/<-r 


1 Itt 38 


7°'j t-r. 

EP^C^y >^©x7-^4Lfct§CB, W^$^t4*»ofca!)©^ 

-f f . / | ;x^flGJb5/^7rc®7tw«f“^o®¥c 

ov^T ti^SE ^ ^ A^. 
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Z<D^Tht, Vt 5 BIOS KdV'tilLSt. 

HD BIOS t LTttJ&W'V^BSfh iMv'tS, ifl-fl0 3 WS^'&D^f. 


n . i Kit^-y-Tit- sr § bios -ft 


^ ii - ii-i c, *u>ymi h ^v^g, Btst'sa© bios ©— 


▼sii-n-i h-r-s bios — u 

*U>^ttBIOS 



me= i-h* 

utirnmnwiii 

00 H 

uttmmnmfri&’o 

01H 


BIOS 


««&» 

Htta- K 

■*■©£» 

00 H 

v©JRDigL 

01H 

^ ? y Mg£>fc&®*9 

02 H 


SSftt 1 !! Bios 


m 

«M63- K 


00H 

Ji$^iJ©SiJ 5 iA£.«*©)$ 0 ^ L 

01H 
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mm fmTownscdbios 


1 . *U>^itBIOS 

2 . ^'Tv^HBIOS 

Ji3e5itfcja»i'rS!9a**l6^U 
£ © bios wmtzz tcj; 9, 

ss-r. m»f, “S«pMiHiiH'rttiB*ft:*^fc9tsfcsc^ft'c-r. 

SJ ^ a*- a* 4 oa«**iE#eff e. ws&c 

j&Bfcffia©^, JfUT<«SK 1-fcfr-fe, 

y i ^©t#, Tfe^^y £-eA/. 

SI V a*«M3©*/jN#ffili, 10ms T1\ 

;M ftfe^;t 3 ^#($/XTA 0 P#P 4 iftftif)a**£v>©'C, SI 9 & 
^aiST*(±, 7 7 ?*HX SSS©®31K: Lt < *»s V\ 

si ii -11 -ik x ^wa bios ©si o &*«h«£ 3 * t s ■*. 

T® II -11-1 7 'I'VtSl BIOS ©SJ ‘I &*•/§»! 



3. BStma bios 

JB3ewp*lT0«i9a*©fB±k, ^©«s»*ffv»*'r. *9»©«<ttt, ^'f-vfci^u-e-r. 
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mis Rgt*-y-7K-s?s bios 


n.s Kit^-y-Tit-hfSBios 


b#h-£-9-*°- m- * bios cov»Tfflaicj!PS(it*-r. 



INT 96H 


«fg=l- F00H 


h ') 


AH =00 H 

DS : D I =0#/®]/^7>-^7n "j<PT Y\s7- 


U£-> AH 


=00H(jE#H7) 

02H(H#/^J(7)^X7-) 


61 W 


mfeztitzutt/mm*, ■hv'ywgft hzmMvt-r. 


B^/WaO©JS5Ett, y * Tfg^ L £ t. 

y ? ornttw Lt-r. 


(DS : DI) 


0 

E 

W 

¥(1980-2079) 

2 

E 

B 

£j (1 — 12) 

3 

E 

B 

B (1-31) 

4 

E 

B 

0 

5 

E 

B 

B# <0 — 23) 

6 

E 

B 

9 (0-59) 

7 

E 

B 

#(0~59) 

8 

E 

B 

0 

9 

E 

B 

0 


&'-!?/ ~?im J, AMt'Jt, 

x5-t49 *■*-. 

a b « ftas'c g ztit-t. 
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fill SB fmTOWNS ® BIOS 



0 7 * - 9 ~7 n y ? ^ U * -f . 

(DS : DI) 


0 

R 

W 

¥(1980-2079) 

2 

R 

B 

(1 — 12) 

3 

R 

B 

H (1-31) 

4 

R 

B 

11(0-6) 

5 

R 

B 

B#(0— 23) 

6 

R 

B 

#(0-59) 

7 

R 

B 

4X0—59) 

8 

R 

B 

1/1004X0— 99) 

9 

R 

B 

0 


J-fimt, 'Ui-VTt. 

mBUZti^ti, fc(DJ:5te%9 £t. 0 = 0, 1 =£, 2 = ‘X, 3=*, 
4 =^, 5 = iz, 6 =±. 
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mum sjtts-yvK-s-r^ bios 



x> h ') 

AH 

=00 H 


DS : DI 


') 9 -> 

| AH 

=00H(jE*»7) 


AL 

02 H (A j]A7>-^i7-) 
03H(Si»{C^»Lfc) 

$ m 

9 'Tv#. ID % LSI-. 


9 A vftjt) 9 "f vfl^"7 9 ~9 /d «y 9 Lt~t. 

9 A 9~ 9'f'o y 9 


(DS : DI) 


0 

E 

B 

9 A T’SHOji**- K 

1 

E 

B 

0 

2 

E 

D 

Kwx 

6 

E 

W 

(HIGH) 

8 

E 

W 

:M-?lil#J(LOW) 


Z ii^'tUD^ 7 9 - 9 ©S6M £t£BJi t & t. 
&© 2 o <£ Hfc — F **&9 £?. 


7 6 5 4 3 2 1 0 


0 

0 

0 

0 

0 

0 




— »i ‘> &Am 


woa^-K 

ti& v^E 0 |r] UB^PB^ ralPHT, |PJ 0 OMW' Z> ). 

i :v>'> 3 yK-F ($£i$iitM£A%. m o aj o 

^). 
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mim fmtowns © bios 


1 : * ? > h h’ (? J V > h (Dfr1r5 z t <Dfg%T2b V ,%JV 

mmz&mtzz tit u&vu. 

• * T v|lj »J &&&17 F U * 

*4 v«9a*ffl3S©;j-7-fe v F7Ki/Xk-fe^yh7Kl^X(A'?yh 
-t — K (D^M ip, ALLO). 

• ?TvJIj)$(HIGH/LOW) 

JS»J©±ffi2^-f F ft HIGH K, Tffi2'M F ftLOWCRjgUT < £3 

V'. tilOms-^ffc KfliJiH: L £ i" ( 1= 10ms, 2 = 20ms, 3 = 30ms, 

...). 

Jf m t L X 0 ftffljg L - 9 x 7 - t * 5 £ T. 

* -f tso 5 t tzm-s, mm ■ztitz'7'i vfij d 

HHI3-/Kfar CALL) LSI". MUfti^T Lfc fc S FIB!) 

(far RETURN) fttfoT < 

fflD&*^rt^©i^x *©«««, &W$>9 tttA,. 



INT 97H 


«wg=l— K01H 



AH =01 H 

AL 

AH =00H(IE®^7) 

02 H (^-f7|lffi7-) 

mm s tut 9 t v#j 5 0 $ u s t\ 

assf©^>r v§a#-§-T**utuf^o t-tf/c. 
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nil* BSft*+>-/K-hf5 BIOS 


7-'T? i tIl 

INT 97H 

^-rv<7)*9> H*7)tt*BlU 

«Ug3-K02H 


I X7 h U 

AH 

= 02 H 


AL 

= *l'vt i il#-t 


DS:DI 

= ^-<V i i i Il7\°v7-^yP -y^T 7 FUX 

U7-7 

AH 

=OOH(JE®HT) 



02 H (^-fvfll#fX7-) 


M B A 


9 A v^’kC 10ms J£{£' T t> 7 7 h £fr o 

tv^St. 

-©777 Hitt, ^^voffiiWfCffljesiifcMaBKiS'rsi: ocfeifs 
tl, lltfj&77ht^ft£*(M;Uf«$tfl00(1000im)©»£ t 
Hltt0~99©«c*t) &T). 

ocDSigtt, ®#B*36**ofc^T©^>f 

■?77 7 hiU^M'ti)CDT-t. 

W# 7 'f vfl/<7 7 - 7 7*0 >y 7 $ tit 

t. 

^>f7taf^ii, s»»©7'f i-Bsm^T&vtLtf&D 

7 A 7fl^7^-^7'D f. 



• 7-f V*t7> h (HIGH/LOW) 

-3 fcB#j&© 7 7 V 7 7 7 b m L £ f . 

* 7 7 h 2 /nM h ** HIGH K, Tfi 2 h *5 LOW KRjgS tl & 

-r. 
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St II 813 fmTOWNSOBIOS 



02 H <7 *—9~7n"J<7 ©JaS x -y — ) 

03H(8»t=£ttLfc) 


al 


m 


mfemmvm o Lt-r. 

»«** iE# KfrtotiZk, m^M^y ^-^rny^cJ:r)ffijes#tfc^, 

e, H, m, #, ^a,, «09a**MJ&usi-. *9a***fs^bfc«^, 

y MW=i-/Kfar CALL)U£1-. 

TV1tkSK.\t*?jt>\'W')f-> (far RETURN) £ffo T < #J 0 

MftWTOl/'^X^ona, D ^ -arA,. 

B#fH£3U<? ^-^D7N i, SU 9 a&ftJfPgB# fc , 2 o 

tZfrfrtl TVit-f. 


(DS : DI) 


E 

B 

1x^7 7/ 

E 

B 

0 

E 

D 

0 & A&JI7K VTs 

E 

W 

w o &aei« 

E 

W 

0 

E 

w 

¥ (1980 - 2079) 

E 

B 

n (1-12) 

E 

B 

B <1 — 31) 

E 

B 

0 

E 

B 

H$(0~23) 

E 

B 

■9- (0-59) 

E 

B 

#(0—59) 


fl| i) iiAMW 
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* i i * BSsm-y-TK-srs bios 


m istfflfloi omw-cmfe ot < *»$ 

K Ztl£m<Dm x7-t*Dlt. 

as h g s&rje $ ti & -r . 

X — ^ ©fl^C'OUTRIJfJ L £ -f. 

•M77^ 

&© 2 ooiimr*** 5 s-r. 


7 6 5 4 3 2 1 0 



0 

0 

0 

0 

0 

0 



^ X — h* ^ — £l| 0 -t — K 

0 : %-n SB###*- K 0 : -i >9-'*n,*:- K 

1 : — K 1 : 7>y a ■? K 

S!l U F 

& 5 mz h^jr v immMT%\ o Lmv 

*. 

V'si/av F*-F : mfcmMZMMt & t, 1 0;£lt«9&*ffiSfciB 
mt 5 («l 9 ttftft fcSrfc * V>) . 

^13 0BfMMr-F : mfeZtvtz^yt-fyuyftDiZRBmfr&frb, 

3 . 

F : a” 7 X 7*n >y X 0 fc L 

o©^^w-'>3 y*5 
HtT § *lfcB#jftT©¥E 0 * s lg$ Ztltzb(DttZ>. 
■f&fc-fe, S0©4«©lRl9ii*K:»brfliv»fe*t 
•2>. 

•■tttffai y iA^^HT 7 k ux 

Bfff-i? S»| 9 7-fe y F 7 F I'X k -te7X 7 F 7 F i^X *}g£ b 

s-r. 

»j 9 a*«r^©iwiB*ffije u * t. 
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mim fmtowns © bios 


15 - 876543210 



h & ON ( l)<Dk%, % 

#J 0 D L ft. 



mutt, «id 

ft *, sgoa^aim, mm bets** a,. b©***0N 

T% ^©ftfetiOFF CUT < «Si>. 

d £-r. 


mmm 

INT 98H 

u &frjm.<nwi v m u 

8H&3-F01H 



AH =01 H 

AL =B$ft ! ffI!#-§- 

AH =00H(jEflK»7) 

02 H (i^trtJS#-§-X7-) 

jbes ftfcBStrea#*©, mfemmoim o omts-r. 
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RS-232C BIOS 


<1 RS-232C BIOS Cov»Tj»SiL * t. 

fm TOWNS tzit, RS-232C df- h k Lt, X^Z> RS-232C -i ^7i-X 

k, T7°'> 3 >©[*ni ; trA©2*ft^*D it. 

RS-232C BIOS it, WSCfflWffi MTt. 


12.1 RS-E3SC BIOS — R 


II -12-1 C, RS-232C BIOS ©— 


▼*11-12-1 RS-232C BIOS — K 


meg* 

4M63- K 

VJ 7/1'jK- h©tfcfcB 

00H 


01H 

mm? d-x 

02H 


03H 

aft^“7 7-7 ©r^®? o 

04H 

SIt^'7 7 r 5 

05H 

r-7©SI§ 

06H 

r— 7©jif§ 

07H 

S' <J 7;vjK- h ©$ij® 

08H 

7r-7x1flB©ic*.®?D 

09H 

£«'*?» 7 r©«J8Hb 

OAH 

7V-?fS#©i£ffl 

OBH 

i£3SSI t) &fr<Dikm 

OCH 

J£5R#J D ii*©ic*-® 5 

ODH 

teSi DTRfi^©{s^is$ 

OEH 

XOFF ^{§£>7 y 7 

OFH 

3SIB'* w 7 it - 7 o 

10H 
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mim fmtownsobios 


F TV >3 RS-232C ^ >f7x.-Zis*tiWl 
**, BIOS Cisv^TiK- h©}ffie*1-4l«Ctt, ?>©*£- fedf- h 0 £Jg5tLT < **3 
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12* RS-23PC BIOS 


12. S RS-232C BIOS U^pUI/Z 


RS-232C BIOS COV^tlgijCf L < MML &?. 


RS-232C 

INT 9BH 


kooh 



AH =00H 

AH =00H(JE#**7) 

AL 9 

teai/Oa-y hftCAS'f b° & 

t. 

lfkliiT — ?lt'&(D£5 C& 15 £?. 



-iK- h o 
-*•- h i 
-iK- h 2 
-iK- h 3 
-iK— h 4 


hJJtScJ: 5, o:#£Mft, 1 : &Mt%V £?. 
jK- h 0 
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mm fmTowns © bios 


RS-232C 


INT 9BH 

HMS*- 

-7°> 


mtl- KOI H 

x> h IJ 

AH 

=01 H 



AL 

=#— 0 ~ 4 ) 


u*-> 

AH 

=00HUE®**7) 



02 H (WBl m<r>yfs- h L tz) 

03 H Ult&t)- h tz) 

05 H (leli^^P-XttiT'4'l') 

Xot Uz) 


m m 


F03H)jT*KSL-7i^- FTt-Xy^f 

t'it. 

* -9 SS^L^V'i^, Sfctt, 

Tli^-^TS 0lt-/y||EaSfl/\ , 7 7rfi0X?A ? > 9 , 

Atltf'i'yf, tftfjijf-f >?£WMitL£?. 


RS-232C 



INT 9BH 

I§1$£^ P 

-X 


M&3- K02H 

x> h ') | 

AH 

= 02 H 



AL 

=#— h#^( 0 ~ 4 ) 


U 9-y 

AH 

=00 H (1*1*7) 



02 h (®mm<n#- h u fc) 

03H (ffi3S*- KjWM#$nTl'<Cl'#- h SrftJtLfc) 

04 h (in m^-xy^mx^) 


m b a 


@H©^n-X(0^CJ;?»Wl!3a^©^±)?-fi : v^-r. 
*°- h^WB'^y 7rfcJg^$*iTt>S*§£-, 


;±jg) ji£M'*'y lO^vyF t # fi, 

•McitfS^'y 7 7ft©W^T-7§c<&®J9®tt£fiJffi U r-7 
»=0 *«SB»*o-XLT<*f3v». 
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H12* RS-232C BIOS 


RS-232C 

INT 9BH 


«UB3- K03H 


x>FU 

AH 

= 03 H 


AL 

=tf— FS#( 0 ~ 4 ) 


DS: DI 

=affl/<7>-^7K^ 

u*-> 

AH 

= 00H(jEtt**7) 


02 H (KBS m-<7)7ii- F#-5§-£*g£L tz) 

03 H (!£»*- K*^M*SnTt'<Cl'd5— hSrjfttUfc) 
05 H (EMU*** n-XWHTtti') 

06 H (Sff / <7 7 ? pI1|SA < 5S« 


ft §g 


'> 0 7^7°- 

4- -7“yttIt/N”7 ^ ^ ^Ilt fif§^7 7-7£ 

K$7£fc r afI^°7 7-7©ic^D («ft3-F04H)j T% *&&'*?*- 
^**Kjesn-rv»*v»©c • -j ©x7-tti4Lst^ 

3{§'n° 7 7 - 7 t & t. 


(DS : DI) 


0 

E 

B 

lift*- F 

1 

E 

B 

jJn ' — \/' — b 

2 

E 

D 

§iA. ? 7r7Fl/X 

6 

E 

W 

FB$M 

8 

E 

W 

A77 MftPtS 

A 

E 

D 

§fliarh>x 

E 

E 

B 

assure - f 

F 

E 

B 

XON 3-K 

10 

E 

B 

XOFF 3 - K 

11 

E 

D 

'MiB^yyrTb'ux 


: ,±M) *7 -fey F7Fl'X0EHja»tt®«*“F©ffi3K-FI8i£(fcry F 

7)**on <Dt §b*^®T#*vi©T, oFF0ksttia3e-riii®tt 
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SHIBB fmTOWNS ffl BIOS 




7 6 5 4 3 2 1 0 



0 








-b' y b& 

0 : 7t'-y h 

1 : 8t' *y h 

-/n° l) f -f 

0 : frL 

1 : A') 

-/N° •) 7 -( t 7 b 

0 : 3-»(0DD) 

1 : ffl » (EVEN) 

-x b “/ *7° tr "/ b 

0 : 1 f 'y h 

1 : 2t* y h 

■XON/XOFFM® 

0 : £L 

1 : * ') 


0 : fflSU 

1 : )*» 


0 : & L 

1 : *') 


##— U— h 

S/ V 7 A'tf- b (Dtf- U - h £R5g t £ t. 



,-K- U - h 

000 : 300 bps 

001 : 600 bps 

010 : 1200 bps 

011 : 2400 bps 

100 : 4800 bps 

101 : 9600 bps 
110 : 19200 bps 
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m]sm RS-232C BIOS 


At 

is D T;i/jK— h ^ L * r- A S'* y7r L £ -f . 


7 r T K UX 


E 

W 

%.&<"/ 7 T& 


W 

X^tl 7/9 


W 

AtitfJ > 9 


W 

tbtnf/ 

R 

B 

7-9 

R 

B 

77-9 X 


= s 

<»)jgL 


A 777 S :§fA'7 7rii0^§§^t 

: Sff'*y 7 r ftCA-^T^SA— Affe£*rf 
: &CA#£ftS:5£j : ©'*y 7 
tJB*dsM >7 : &Ctti#S;f'i4:S£?©'*y 7 7fii^t 

>±s 1 ) S€'*7 7 7ftT?©^77 7 b;*-'*-7 7£K<''A&>, SfS'*y7 
77Fl'X(t7^7 M£0 C •*-**», §§A , 777iI5SflA*>> 
7rftJ;t516'^ h&#CilHSLT<*?Sv». 

a* 2) 3 A^M77, a*d?-f 

AA? H$M 

Sfl/Sfl®^^A77 HSMfcKJiL*?-. 


aratm 

( 1 ~ 65534 XlOms) 

m. ^ 

0 

m/^m <D%im c *>*>*? e. -fnmmmzfto . 

1 ' — '65534 



*D3$®J«»£frA 

65535 

ss/sfl^T-rs *-c«»b*v^. 
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HII® fmTOWNS © BIOS 


•SMKi*17 F UX 

»-f>07 FV'XSrtSSE 

Ltt. r-7 > HW3-/i/(far 

CALL) t- S © T% Ifct i (±, -te ;/ 7 7 F P4 9 > - y (far 

RETURN) £fro T < fi£ v>. ftl;i/-fyK|ija^Io* t §, /R— 

T© u 5? X * ©ft* ii&£ * 9 i -fr A. 

— *X£v»-q L j: CigU£f . 


Sfaii&IXr-XX 


AH =00HQE$ifefT) 

= 10H (SHft'Uy "7 7’rt©x— 

= 11H(X F'y^tT'V FA^aiT*#4T') 

= 12 H (IE lA v? U x -f t* »y F #'*}&& T* # ftl') 

AL = gffitf-F#-5§- 

*eS) -trX'77 F fc:*7-tey FT FUX©ffi*iO ©fc # teilftlU 

Sffla^nffl d a*ffis©«Mi, 


*.-*r- 

~7°u /?A 

® 

RS-232C 

V x -X 

® 

ffl 0 ii* 
®a 

'gftiifti 



T'— ? 'gfl 




fij >) && 



mua* 




K 7 



' N > K7 





® ® 


©laifilJ: 9f-^)65§fl§tl, SB 9 &*£&*> 6 RS-232C ©SB 9 

©r • - 7 fcSfi'* y 7 r C Atl, a— 1 f-©«| 9 7 F 7 **S»3 ft 

T©&^§ 0/nv F 7 'Vjflft] £rfr ? . 

(DgffillftU 7F7i>f» RS-232C ©IJDM^^F? 'MWB -5 

© RS-232C ©ffl 9 7 F 7 *> fcSO 9 jA^S^©^^ y . 
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SH12S RS-232C BIOS 




7 6 5 4 3 2 1 0 


0 

0 

0 

0 






XON/XOFF 
=>-K$K 0:4'L 
i:$>9 

— r-?%m b#w 

'<"/ 7 r^-^'-7o- jl£n 

0:&L 

i:*9 

— RTSV 

o:$rL 

i:*0 

— j&fjt'* / 7 t 7}T XfjlxE 

o:&L 

i:*9 


• RTS 7 □ -jpjffll 

XON/XOFF <D^y 7 7%m<DiXt> 0 C, RTS ON/OFF ?7 n-ffjij 

T-^SffB#C, fj|A?7ri*vsotfnc45k RTS {§•§•£• OFF CL, 
5Jfl|/'fy7r* I #fl|nrtEC4« t RTSfiTtfcON CLSt. 

ioty F& 1 CKffi-^-5 t, r affi^-Fj© XON/XOFF 

ftZti, RTS 7a-a»;*D it. 

9&ms< 7 7 77KUXig 

«I 9 ltf-7 * t. #J V £?t $ fc», 

r-^^fs^Kftfe©Ma^tT^ o t^Rrtg-c-r. 
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SSIISB fmTOWNS © BIOS 


"J 7 7 

'> V 7 V < '*y 7 r ZfgfeL £T. 

{§^7 7 7 F*9T©-fe7*7 y F t—^~7 7£K<*Atf>, 3 £{b'n*7 7/7FI/X 
(tf7-fe 7 F) £ 0 E3* •£;&>, SHI'* 7 7 7 jiffs'* 7 7 rSi V 16 'M F 

5fedKi«»LT<^SK A *4^77, titf] 4 > ? \t Dll 

* - T’y'gf^mmt s ft * -r . 


S&' , 'y 7 rT FWX 

u 


7 T jfitt 


E 

W 

iM/fg ' '**y7 r ft 


W 



W 

A^tK-C >? 


W 


E 

B 

T*-? 




E 

B 



a'7 7tI 

:i£fg/<-y 7rrtCAotV'5f-^&^^L^t 


• XON/XOFF U- K 

XON/XOFF ©/* 7 7 7 »3- F £ fg ML £7. 

Z. <D =i - F ttffiSMfc*- F © XON/XOFF a ~ F*M(f ?hO)iUO 
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*12* RS-232C BIOS 


RS-232C 

INT 9BH 

life/ < 7 M — 9 GOIItc&IX 0 

«fl63-K04H 


x> F U 

AH 

= 04 H 


AL 

=tf- F#-§-(0~4) 


DS : DI 

FU7. 

1 ')?-> 

AH 

=00H(iE?|f»T) 


02 h mmu^(D7fs- 

03 H (it**- F ZimfcLtz) 

M l r aft^°-7/-^©^(iiHg3- F03H)jT^t7safs^ o 7^-^$'jiS 


(DS : DI) 


0 

E 

B 

K 

1 

E 

B 

jK- v- b 

2 

E 

D 

fi^ 77 r 7 Fwx 

6 

E 

W 

A 77 FBtW 

8 

E 

W 

gf§:M A 77 FUfltfl 

A 

E 

D 

SlBliftir F'i/x 

E 

E 

B 

&*»{§*- k 

F 

E 

B 

XON 3 - F 

10 

E 

B 

XOFF 3 — K 

11 

E 

D 

gfA> 7 r 7 F>x 


>±* 1 ) y 7r7Fi/X(tt^>l> vB&Jh©fc«>, r aff/N” 

7 * - * ©t«e (ts«g n - fo 3H) j Tmm l tz\u tm%z> o 

t-r. 

am 2) *7 -tv F 7 F V/ X OEH F ©i£35*- Ffg5£(tf y 

F 7) *5 ON ©fc 9**T£, OFF © fc § fifc^ D * S T 

S**A,. 
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mi SB fmTOWNS © BIOS 


RS-232C INT 9BH 


^''777^7-^M^ m ( j «ug=i— ko 5 h 


x> h Ij 

AH =05H 


AL = 7 $ — h ( 0 ~ 4 ) 

')$-> 

AH = 00HQE®**7) 

02 H (WSJJWwtR- HfiftSL fc) 

03 H ®3R*- K*<^3ftTt'fcV.vR- h SrJfceLfc) 
04 H 

DX = 7*-*ft 

1 ¥1 

Sfll^y7rraeAorv»4f'-^*S[*iitS-f. 
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m]Rm RS-232C BIOS 


RS-232C INT 9BH 


t- $ (D&im =□ — K 06 H 


h IJ 

AH = 06H 


AL h#‘§‘( 0 ~ 4 ) 


AH =00H(iE^7) 


02 H hSf^rilSLf:) 


03 H (ffi**- h ZmfeLtz) 


04 h 


08 H ( ? -r A 7 0 F lex- * ©gfftfT # 4'*' o fc) 

OAH (E|]^^!)iC0l#n' (Cg’fS/’v'y 7 7 (C x— ^ A* ft A' o ) 


DL = x— 9 


DH 


CL 


CH =00H 

ns w 



§f§^' y 7 r **£©#&, Sf§ A7 1 ) F ISMAC r- * ©Sff **T g * 


»3i«iaff *ff v» £ -r. XON/XOFF to®* 0 © t § tt, XON n - 


F t XOFF 3 — F J-fr/C. 7rt-A-7o-Ciofcl 


■n, 


;±jgc) CL t CH ttffiSBiflre-F© r r-i7^fSB#©/’fy 7rt-^-7n 


-©il&j *U ©t g©*.W&rei\ r /N^>7r4--/N"-7D-©a^0j 


**0©fcg»CL fc CH ©ftt«#3ilit. 
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HIISB fmTOWNS © BIOS 


•tSiiA#®(TxRdy) 

0 ': ^»r 

1 : mt 

-SJtAiiAtfffiURxRdy) 

0 : ^"T 

1 : »m 

*^7-79 (TXE) 

0 : * 0 
1 : 4‘ L 

(PE) 

0 : 4'L 

1 : h 0 

m'-7>X7-(0E) 

0 : 4 L 

1 : * 0 

-7U-Ai7-(FE) 

0:41 
1 : * 0 

-SYNC* * 7 9 9 (SYNDET) 

0 : 4-L 

1 : * 0 

■DSRIa^(DSR) 

0 : OFF 

1 : ON 





7 

6 

5 

4 

3 

2 

1 

0 

CL 

0 

0 

0 

0 

0 

0 

0 



\—'<v7T*—'<— 70— 0 : 4' L 

1 : *0 
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IB12S RS-232C BIOS 


RS-232C 

INT 9BH 

~f— 9 CO^fe 

m^~ K07H 


x> h ij 

AH 

= 07 H 


AL 

= ^— h#^( 0 ~ 


DL 

= ?— 9 

1 ')*-> 

AH 

=00H(jE#»7) 


02 H 

03 H h tz) 

04 H 

08 H (5"( A70 h^PalrtlCx-^ (D'&mtfX'ZKfr'itz) 
09 H (XOFF =1- K^SfSLTl'fcfc*. 54 A70 

DH =Xt-?7, 


m §a 


'> >; r^jK— h 
Xr-^X0f^^Ut. 


DH 


"C 


■*^a^»(TxRdy) 

0 : 

1 : "TAB 

■MAiiA#ffi(RxRdy) 

0 : 
i : 


0 : *>»; 
1 : *L 

ijf -(x?- (PE) 

0 : frL 

1 : &»; 

■t-^'-7>i7-(OE) 

0 : 4* L 

1 : *») 

-7 1/-AX7 — (FE) 

0 : * L 

1 : *•) 

-SYNC* t7» (SYNDET) 

0 : 4* L 

1 : h') 

-DSRfiC^(DSR) 

0 : OFF 

1 : ON 
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HII8B fmTOWNS © BIOS 


RS-232C 

INT 9BH 

> >J TJUtf- h<7)M 

mt- 1- K08H 


x> h \) 


AH 

AL 

DL 


= 08H 

= ^— hS#( 0 ~ 4 ) 




AH 


=00HOE«HT) 

02 h mwtMn#- 

03 H (1£3S*— h 

04 H 


M B A 


'> y h <D DTR/RTS 

fccziDmz&WVitiztirwz&z.btizfr, mgb&*?n 
anr-^ois^ut. 



7 

6 

5 

4 

3 

2 1 

0 

DL 

0 

0 


0 

0 

0 


0 


— DTR 

0 

: OFF 


1 

: ON 

-RTS 

0 

: OFF 


1 

: ON 


RS-232C 

INT 9BH 

7,-} — ^^'If^COSc 

frM M ttttgzi— K09H 

i> h ') AH 

=09 H 

AL 

=<tf— h#-§-(0~4) 

| IJ $-> AH 

=00H (IE^T) 

02 H (ttHW*©*- h#»«ftfcLfc) 

03 H (MM. A— Ktf&iliSftTl'&'l'tf- h &%j£Ltz) 

DH 

=00 H (*-7>tt|g) 
01 H (^P— X#!^) 

DL 


BH 

= Xf-n 

BL 
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M B A 


*12* RS-232C BIOS 


S/'J 7 )^t°- Y . 



7 

6 

5 

4 

3 

2 1 

0 

DL 

0 

0 


0 

0 

0 


0 


DTR 0 : OFF 

1 : ON 

RTS 0 : OFF 

1 : ON 

O tltt, r $/ V 7 )V - V (Dim (Hftb 3 - F 08 H ) j TWife L tz DTR/RTS ffi 

7 6 5 4 3 2 1 0 


BH 

L* # (TxRdy) 

Ire A&AttlS (RxRdy) 

-v 7 9 9 (TXE) 

/N° I )f ^i7- (PE) 

1 —'*—? >X 7 “(OE) 

7 I/-AX 7 -(FE) 

SYNC* * 7 ? ? (SYNDET) 

DSRft^- (DSR) 


0 : T'*T 

1 : "TAB 
0 : 

1 : »TA6 
0 : *») 

1 : *L 

0 : *L 

1 : &>) 

0 : Zl 

1 : t>0 

0 : & L 

1 : &0 

0 : & L 

1 : *0 

0 : OFF 

1 : ON 




BL 


-Cl 

0 

: OFF 


1 

: ON 

-CTS 

0 

: OFF 


1 

: ON 

-CD 

0 

: OFF 


1 

: ON 

-DSR 

0 

: OFF 


1 

: ON 
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SIII8B fmTOWNSCDBIOS 


RS-232C INT 9BH 


<777 (nwmib mm □ - koah 


x> h IJ 

AH = 0AH 


AL =#— h#5(0~4) 

U 

AH =00H(jE«|»7) 

02 h 

03 H (16!S*- h L tz) 

04 H ({BU&tfX-y'sWmiZte-oT l'4't') 

Si W 

§®A*^7rrt©f-^*7Vh, ##4 7^§WfcLJt. 


RS-232C INT 9BH 




x> h U 

AH =0BH 


AL =^-h#-t(0~4) 


DX ( 1 ~65535X 10ms) 

U*-> 

AH =00HOE?it**7) 

02 H (t6[SU 

03 H ®5S *- K«<Stt3 ftTL'&l'tf- h ^}ISlfc) 
04 H (0|»*<^-y>ttl8C4oTl'«CL') 


06 h (amMaffletfUft) 

Si m 
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giem RS-232C BIOS 


RS- 232 C 

INT 9 BH 

ffiswoua^KJt 

mte- KOCH 


x> V U 

AH 

= 0CH 


AL 

=aK— h##( 0 ~ 4 ) 


DS : DI 

=fiJU ^^^7-97 KU7 

0 7-> 

AH 

=00 H (1*1*7) 


02 h h ufc) 

03 H (an*- h SrJgJELfc) 


Si M 


0 &*©«jE*frV» & t. 


(DS : DI) 


E 

B 

W»)aA7?r 

E 

D 

CSS *§•«')£ A 7 Kwx 

E 

D 

CHi^SO&AT Ku-X 




0 

0 

0 

0 

0 

0 




L 


cstu 0 &* 
•emu o 


0 : & L 

1 : * 0 

0 : * L 

1 : * 0 


CS #J D '-Qsfo-7 FWXCtt, @j&&6>£> CS (Clear to Send) Ci S#J !)&<&**& 

ofco t^a^nf *«ys/w-f-v©r Fi'XfcKJEts-r. 

ffl 9 a* 7 ?^©CS*| 9 a*(t?y h l)**l©»£©*e*S! 

-fe^y hfc* 7 -fey F©ffi*so©fc£ttfi&L£-frA,. 

Cl fj D &<£- 7 KUXC (±, 0H*> £ Cl (Calling Indicator) Ei^iO &#•** 

*ofc£ k*a&-rs*ys/i'“?-v©7 Fvxr^iut. 
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* II HE fmTOWNS © BIOS 


£*lin)\ &fc, -feXV> h fc*7-fey b©ft**0©i:§tt»»Ib$*A/. 

&ft) cs fj o a* t ci #j 5 a* «#J o m i^, ays*-*- 

?V V MSJn— ;!/ (far C ALL) b S -f © T, b fc t 3 il, -fe 7* 

(far RETURN) £fTo T < *»S V». 

£-£A,. 


RS-232C 

INT 9BH 

ffiSRM l J &&<7 )|ju&IS t) 

«figU-K0DH 


x> h IJ 

AH 

= 0DH 


AL 

= rF — !'#'»§■( 0 ~ 4 ) 


DS : DI 


•J*-> 

AH 

=OOH(3E***7) 


02H 

03 H (te§S*- KA'SIlStt'U'fcl.vK- h SrftJtbfc) 


M fi 


OCH) j TK3ibfclBDa*^9^-^*, 

u fcffl o &*✓■?? > - * £«$ KR^tti t s -t. 
t#I D ii <&•'■' X X — X ©ff^£fR b £ 'f. 


(DS : DI) 


E 

B 

«'>s*7?x 

E 

D 

csfi^-tij»;&^7 Kux 

E 

D 

CHtvSH 9 SAT K w X 


544 



SB12S RS-232C BIOS 


RS-232C 

INT 9BH 

i&m dtr m^imwc^ 

KOEH 


I X> h ') 

AH 

= 0EH 


AL 

= 7^— hfr§-( 0 ~ 4 ) 


DL 

= 00H 



01H(fi5j$f%) 

')?-> 

AH 

=OOH(jE*H7) 


02 h 

03 H OSSA- K^SaiStiTt'Oct'd?- h SrJfceLfc) 


I IS 0! 


r @H!7n-X(§|jig3-F02H)j *ffoTfc DTRffl#**OFF £;fx&v>J: 

^ Kfiytt t-r. 

**, £©tMg»i r 0H*-7°y(®tg3-FOlH)j *ff5fc*0»C*5S 

-r. 

L&VijC&o-CV^-f. 



02H(ttHJU*©tf- h#»«rtt:tLfc) 
03H(ffi3I*- F tf&Wt 


jft m I XON/XOFFflJP^tToTV^S t ICIi, XOFF ©&C tt®# XON 

-f*s, fpJf>^OMHT, XON *5i**>^> j£ff Z.(D 

£©7 r >7*ys & z. t C X 0, XOFF 

T2tl, j&mnfmK&oti-. 


545 




nil SB fmTOWNS ffi BIOS 


RS-232C INT 9BH 




X> HJ 

AH =10H 


AL = #- h#-§-(0~4) 

IJ ?-> 

AH =00H(jE$ife*7) 


02H(ttHJ»*<&#- h#**»JfcLfc) 


03H(1£3S*- htiSLfc) 


O4H(0*a<*- 


DX =x-?£fc 

|j£ 

3Sfll^y 7rrtCAoTv»Sf , -^»*DX CigL*-f. 
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37+f— BIOS 


<1 ©ftfi, 6 y-if— (BEEP W)© ON/OFF — 

BIOS C^)V»Tj»KL*-r. 


13.1 w- BIOS -K 


II -13-1 C, 7* if — BIOS ©-K^L^t. 


▼StII-13-1 7’if— BIOS — H 


mg** 

Hfg=l-K 

:/if ■ - ON 

00H 

OFF 

01H 

7?- om-femm) 

02 H 

ON ( t, 7 7 7 if, ffiJSBf P4) 

03 H 

7-tf-tf fgWlc^IR 0 1 

04 H 

77-ON(JiS|St, IgSgHfH) 

05 H 

7-!f-1f IgfflBc*.®? 1 2 

06 H 
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StIIgB fmTOWNS © BIOS 


13.2 W- BIOS 


T'-T- BIOS 0 < ft¥lBb£-r. 


71f- INT 9EH 


7‘lf-ON H#£=]-F00H 


x> h ') 

AH =00 H 

')?-> 

AH =00H(IE^7) 

m w 

| yyT2*tmm\,-tzW$LWL-e, yy'-im^Lt-r. 


'>Xt"AJ^®^= 1200Hz 


y+f- INT 9EH 


7*f - OFF HfiS=i-F01H 


x> h U 

AH =01 H 

')?-> 

AH =00H(IE$**7) 

m *n 

r y*f- ON (m& 3 — F 00 H ) J TW <?> t tz ■?*?- £ it «> £ t . 


7'-|f- INT 9EH 


7*f- ON mt =1 - K 02 H 


x> h U 

AH =02 H 

V*-> 

AH =00H(IE^M7) 

I m w 

| *s y r A i*Kjg O fcJUSK, &« 6 L 1 1. 


'>XxAjI|;Mfc= 1200Hz 
'>XxA^rs^ =200ms 


548 






3113* 7+f-BIOS 


y-*f— INT 9EH 


y-tf-oN « ub=i-ko 3 h 


x> h ') 

AH =03 H 


BX =^fM 


dx 

A 

1 

AH =OOH(3Eflt»7) 

M 0^ 

e>L tt. 

Bf PpI fct, 10ms 0 © t S 12# ml D £ it A,. 

iJ^'y^^Cht, BEEP 
it *7. 


*y>^»=a^aa»(i92ooHz)-riiaBB[ 


7-t f~ INT 9 EH 


y-tf-it v 1 mm=i- f 04 h 


x> h u 

AH =04H 

1 

V 

AH =00H(iE^7) 


AL =00 H SoTL'§ t*;£I) 

01 H (y-tf— *«R|oTl'5ttl^) 

BX =B$fig 


DX = *9>*gSt 

m w 

r ON (2/ 'yy^WC, mm 3 - F03H ) J ^?§J£ L fc*# ( £ * 

vm)*9i&W)irr. 

B^Wa, 10ms #GaT, io^'y^mt BEEP £ffi-ey. 

r :/#-ON(27?>m ^BtK)*3-K03H)jT, ftS#, 
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mm fmtownsobios 


y+f- INT 9EH 


m^mm) mm- i— kosh 


x> h IJ 

AH =05 H 


bx =i$ra 


DX 

V* 

1 

V 

AH = 00H(iE$**7) 

Hi W 

titzmmm, b mry-r- *« zlz?. 

ftlHItt, 10ms ijifii-C, }gjeWpM*»0 ©k SJiWttflID 7 




yy- INT 9EH 


u 2 mm~ 1 - k 06 h 


h IJ 

AH =06 H 

')*-> 

AH =00H(jEt»7) 

AL =00H {yy—t'itt 


01 H (rif— MloTV.'*tt«D 


BX = B#P4) 


DX =«£» 

rw m 

r 7‘f-'-ON(Ji®IS:, fB3e«p|HI)(«iiB3-K05H)j ^5eLfctt«(E«», 


Bf P^) 0 tt. 

atna io ms 

r r-|f-ON(JlSiS, }|3e«FM)(1Mg3“F05H)jT««[*, B#|Hli*ffi5e3 
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«l 0 BIOS tt, >\-F*x7«l9i ffl 0 &*j&*S 6£1- 4 fc ffl 9 a 

*£B£#Wt u * ©sac-HB[bfc«i d a^N cty® *« t & -r. 

i ©so o &**g bios covi-riswibs^. 


i4.i images bios ©«E^ 


0 II -14-1KS0 9 Ltt. 


▼011 -14-1 9J 9 



★ f±, '\-F?x7«9a*#8£*wLS7. 


®at)Mtac, « 9 &**«•■*-*. 

(2»§5£ 3 ftfcftl 9 a***g ttfd- ^ Rjfg t * s . 

F * x 7 J: 9 *1 9 &***#6£-T -St, SO 9 BIOS CftO^it £. 
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SI II SIS fmTOWNS ffl BIOS 


®gy d ^ ossioassn-rviSffloa^'VK^csjffli^iii- 

> h^3— ;W). 

©#j o >F7 ©*&a*fTV», utrscii o acftHW* t> £f-r (-t > f fa u 7 

—». 

©ffl D ii&liSUi, fflOii&z/ y F n — 7C^U EOI (END Of Interrupt) &M 7. 

@/\- F^xrwoa^^ufc^o^n^^Acsiwsfc ir-r. 

#j o a*®a bios t & o -ct. 

1. t«‘j ananas 

<^©¥JIB'Cffvvtt‘. 

£©S#k®fi*fT , 5 ikCJ: ffi£3ft;fc5®©''-F*x7ilD&***W2»fc*0 *1\ 

®#ZN- F^xTOUl fc*fr3. 

© r fflPIA^r-^-/n-y ?7 F l'*®# 9 ttiUSUga- F01H)j T, S$iSI&©§IJ9& 
frr—ff-o y 77 F y x D tttf. 

© r fflt)&&r-7:/ny77Fyx©SgS(tg|tg3-F00H)j T, S*-r*«|9a*/'y 
F y <D7 v y 7 7 K i 

© r ffl'?a ! ^fFRlT-^©^Dtlit(1Mg3- F03H)j T*vX7li^£I&t>tB-f. 

© r ffl9&^ff^T-7©#£&^(1iBl2-F02H)j T, ®T®Z9ajbfc^X^flHRK:a 

#bfcv»SH*iiJinu 5. 

2. iU‘jaA&/\> 

ffl 0 6 t , 7 ©ffl 0 &&&%£ L tz t'nM X Cftjfc L fcffl 0 >b*7 K*J 
fflIZjgLti-. Z<Dt£, (far CALL) 

Ttt, &©3MHt%Ji£fT o T < **$ v». 

®/n- F**7©tI0&*»B**?l!fc*' &. 

©a7 F y (Dt&M^zfi^ . 

-e 7 x y f mmrn (far ret) * t ■ xm 0 zbt'-r. 

IJ 0 > K 7®lTli*OiiCaSL-C < tz^^K 

• ffloa^aa^ffloa^'y F7 tz%m&W.ytzt §, 

©'ftSfi* 9 £-£A,. {^©fc^y^x^oilIK, tt'J§£fT-5 t, F 

7 -i 2^i7t^ 0 £ 7. 

• [S!ttlK4--'\*-'V'y K^^^4<t5fc*^yF7fflSB77/H'5' h76ti\ 

&g%7~7&&&76 ggCU &£^<®3B#P 0 1£ft/J'PCfct*&T < 
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hms syoas*ga bios 


tit A,. 

*ffl31*»7LTfe, 3Efc7< , K|Rli;«!I9a***f6^UT*^U/-7k*afc«>, i— r 

lif/MxciotliD, * 5 v/ >>'x ? 5-Sc^Hi 7 t w 'Xx X ©#£ t* 

7 h ^oSMfrw&gT-r. subii ^©r^tVnm x©smb*#«i et 

< **3V». 

• |R| D jti&n y hn-7 Kofi'S EOI (END Of Interrupt) 9 S-frA/. IPJ D 

a&AyF7Rttt, I 77^(f y^7/I77^)§fil>c;tB, ftlijfc ETtit?^ 

• #sj d a**^©®®* &, #J o && it-t^x -v x x $ tir o ^ntgc * •? t v> t -r (fc 

tzL NMI ttvxX7nTtgT7). 


14.2 iJD^MBIOS-K 


*n-i4-ie*i d &»wm bios ©— Ltt. 


▼IS 11-14- 1 flJUiA^HBIOS-K 


m m&b 

Wffia- K 

tiV&&T—?'7v»/77 Fi'X 
(D&m. 

00H 

SHDA^f’-XXn-.y^T F^X 
©$9 tut 

01H 

ffl 0 iA^ff Nr - X ©# § 1A& 

02 H 

fj 5 ii^rpnjf - x o m e 

03 H 

#Jt)li^T-XXn-.y Xr-x> 
©JRDtHL 

04H 
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nil® fmTOWNS ffl BIOS 


14.3 iUOaA^MBIOS U^^bVT. 


» J 0 i&* W*S BIOS C o V> TfflSO C» b < ffl& L & t. 



INT AEH 

ilj »J &&X- ^7P-y^7F UAOli 

*t#S=]- KOOH 


x> h 'J 

AH 

= 00 H 


DL 

=*|J‘J jA&UHra— K 


DS: Dl 

=ty U jA^x— $70 V ?; 7 F tsX 


AH 

= 00HQE$*I7) 



02 H (*IJ y JA^SS 


M B A 


#J 0 >F 9 ZfgfcZtltcgmz- KSJ C11U t. 

z(o*'<i'-i/3's‘mx'&, #jo&<^f££L 

§U 0 Qfr-T — ^ 7*d 7 ^©SiJDa^-^N^ F57 hVXJtm til D &<£-'n > 

ffl D n - F *7jk L & t. 


HEP- k 

IRQ 


flBUBtfc 

00 H 

IRQ 

0 

7-f v 

if 

01H 

IRQ 

1 

f 



02 H 

IRQ 

2 

RS-232C 



03H 

IRQ 

3 

RS-232C 



04 H 

IRQ 

4 

I/O KM*--? F 



05 H 

IRQ 

5 • 

I/O v F 



06 H 

IRQ 

6 

^nyt’-rf’-f 7?®|® 



07H 

IRQ 

7 




08H 

IRQ 

8 

SCSI 



09H 

IRQ 

9 

CD-ROM 



0AH 

IRQ 

A 

I/Oi£S^y F 



0BH 

IRQ 

B 

VSYNC 



0CH 

IRQ 

C 

7') >7pm 



0DH 

IRQ 

D 

FM, PCM 



0EH 

IRQ 

E 

I/OJE*i^y F 



0FH 

IRQ 

F 

T»W 

IS 
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m 1 4 * lyo^ea bios 




(DS:DI) 


E 

B 

0 

E 

B 

0 

E 

D 

SODii^'y F?7 F y X 


tO 9 a*/N y F 9 7 F 1/ X fi, #J 9 a***fB^ L fc t § Cfflfll £STS0 9 a 
^>F7®7 Fyxs-fg^LS-r. 

§0 9 y f 7 a, -t x*x y f ran? ft l (far call) a* 

W.m$tlZ<DT, 9 7-yB#£tt-fe77 y hKffi'iSffar RET) LTUffi- 
$-T£T. £©fc8, y^X 7 £«IB-r£*g «*9 S^A,. 



INT AEH 

SiJUiA^x-^yP'V^T 7 KU7.C01X UftL 

^□-KOlH 


i> h ') | 

AH 

= 01 H 


DL 

=«ya*»Hp-K 

1 u 7-y 

AH 

=00H(jE^7) 



02 H (to ‘J a - K OR *J ) 


DS : Dl 

=10 U &<frx- 7 7 □ y 7 7 F UX 


M B A 


§09a&r — 77n y 7 t — XV v^X, — F* J 31SSSS$ 

*i*CV>St — 7 7n 7^07 Fyx£®9iULST. 

#j 9 y F y ©aftfcfr-5 IK, aSUU*ffcS!l*'' 7 F y 
X, *©«IIE$H!fyibfcv»*&, £©«HT^-*:Ajy*7Fi'X*JR9a 
LTf3<^'S* 5 S>9 ST. 

ffloa^y K9T, S*uafflea»$*vcv»S'Ny Fy cfW^iKLfs^ 
tIB, 0©ffiBgTr-X7*a'yXTFyX^^9tBLTiJ^, ^yb’70fi 
m%&TLt:&, mVti}LTi3^t:r-7 7 , a y F97 F 

i/XE^fy/t5utia 9, TLTEgi(LTV>fci!l9&£y'y Fy CfOP 
£®TO t*AJJtgh&9 ST. 

L fcffl 9 a&'N y F y ©Si(£)0?P&T S fc 8 C tt, ft 1^7- 7 7n y 
7 ©7 F'yx£ r #J9a^r-77’n>y 77 FyX©g®(^tgy-F00H)j 
T* 8 gliLT <^*SV\ 
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nil SB fmTOWNS © BIOS 


»jy&*W! 

INT AEH 

so u a*w= ^Jx- * (7)* # && 

«*ga-K 02 H 


X> F IJ 




m m 


AH =02 H 

DS:DI =SlJUa^nr 7 s -^/N° 7 ^-^rn>y^T FU 7 . 

AH =00H(iEfl|S»7) 

89 0 jA^fpnlr- * ©* § J&*£fr 5 r t9 0 T - * ©Jft 0 ffi b 

($te3-F03H)j-CS£©9*J®£#8gU e&gJSrey M#t*y Mi 0**80 0 

a^fpw, i **890&&fF5r) t*> s-fiM t < 

ifflc r §IJ0a^r-^yo<y^TFl/X©^ 
*K«liE3“F00H)j T, #y\-F^x7©Urai!fl:**ff*)iiTv»*tiittf*D 
A/. 

to 0 a^ffalT- ^a*7 * O&ttm L£t. 


(DS:DI) 


E 

B 

h 

31—24 

E 

B 

t'y h 

23—16 

E 

B 

tfy h 

15-8 

E 

B 

E> b 

7-0 


to 0 &**a©W 8 Bfc***rr Lfc t s h, -r^t ©so 0 a***^ffnrc*o 


31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


-IRQ 

DO 

o 

-IRQ 

B-I 

-IRQ 

B-2 

-IRQ 

B-3 

-IRQ 

B-4 

-IRQ 

B-5 

-IRQ 

B-6 

-IRQ 

B-7 

-IRQ 

F-0 

-IRQ 

F-l 

-IRQ 

F-2 

IRQ 

F-3 

-IRQ 

F-4 

-IRQ 

F-5 

-IRQ 

F-6 

-IRQ 

F-7 
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H14S ilO^*SBIOS 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 









1 









L 


IRQ 0 
IRQ 1 
IRQ 2 
IRQ 3 
IRQ 4 
IRQ 5 
IRQ 6 
IRQ 8 
IRQ 9 
-IRQ A 
IRQ B 
IRQ C 
-IRQ D 
-IRQ E 
-IRQ F 


»ya*wa 

INT AEH 

ill l ) «J 7-'— 9 col X V tti L 

«tB3-K03H 



AH =03 H 

DS : Dl =m U T- ^/\7>-^7 p 

AH =00HQE^7) 

so o ?(DmzmmL%~r. 

so o r- m&, z ©iiti v r- 9 

fcJRDtiiU l^fJD^fFRl) 

fH, Hr S "J". 

SO D ai^fFnJ r — ^ /n°^ ^ ^ £>ffM£7K LSI". 


(DS:DI) 


R 

B 

t?y b 

31—24 

R 

B 

tTy b 

23—16 

R 

B 

try b 

15—8 

R 

B 

b 

7-0 


SO D Lfc fc § »i f 1"^T<DS0 D 

TV>£t\ 
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fill SB fmTOWNS ffl BIOS 



INT AEH 

SiJ U $7U"j 5T-y')UDM U Hi L 

<MBll-K04H 



AH = 04 H 

AH =OOH(jE#H 7 ) 

DS:DI F IsX 

y ?T~-f)\'(D 7 Ki/XfcttDtflLtl-. 

m oa*^vF7©as**is»*s«^, SHsucais-rs kaft®, 

F 77 F ux©a»*Bf *■£*,**, £. LXt -7 

7*n >y t ; r—'7)V<D7 FuxZmML, WfiiCltf-^/a y?7Fw 

kc«t d, a»ffl©^vF9*®i®n:a«-t« -i t*5-e§^-r. 

#J9Mf-77o y 


(DS : DI) 


D 

graooH 5j-7-t / hr Ki'X 

giaooH -t rx > h r k w x 

= D - 


D 

SH06H t7-t'?h7Kvx 

®H06H -trx > hr h^x 

D 

0 

0 

D 

^I*I08H **7-fc-y hT KUX 

M08H -t/^/FTKux 

= Ds 

s : s 

D 

IcISlOH *7-fc y h7 h*WX 

SMIOH -trx^hTh'WX 

:D! 

= i = 

D 

gISIFH *7-fcy hT h'WX 

gaiFH -trx>hrh-ux 
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X h, T owns OS ©'>Xf Alffg£®tf§, &£ 

b©#-e«, b 


i5.i •y--ti7.;i/-^>, Km+t-tfxiu-^y-n 

^ll- 15 -icf-— t :x;u-?-y, lit-tx/i-- i-xo— R£^b£-f. 


▼Sii-15-i tt-fcrxJU—^v, R 

-tt— t*x;u— ?•> 



mm i- k 

JIS*^'>7 h JIS'n.©^! 

00 H 

>s7b JIS frh JIS'^.©^ 

01H 

CPU *>f 7°0^^D 

02 H 

JIS 4'?>’>7 h JIS ^©^2 

03H 

->7 t JIS *>€> JIS-s®^$|2 

04 H 


05 H 


!£3ft+i— b;uu— 


mmzfo 

1W63- K 

is XT A Iffg©®# 

00 H 


01H 
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§11 II SB fmTOWNSOBIOS 


15.2 -*#•— t 


(BS'Jcwt 

&io, LtzfriSfrlit, AH u 'JT. 9 'fc(D3-y~ 3 — FC 

it, &mz$kmx*t. 

AH = 00 H( 3 E?»» 7 ) 

01 H (*S*77^'>a^- F Wl7 — ) 





DH 


DL 


'Xf±it/U F 


m&TiSL't'f f 


-y-— exjis— 

INT AFH 

'>7 h JIS*'e> JIS^<7)» 

«mu-K01H 


1 X>F IJ 

AH 

=01 H 


DX 

= '>7 h JIS;1^=1- K 

1 ')?-> 

AH 

=00H(jE*H7) 



02 H (i/7 F JIS3Wa-H0)Ry) 


DX 

=JIS ^n-K 
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*15* +f— £;Ub-7V£ffi5i7-tf;zJb-3 1 7 


1 !_ 


'>7 b jisit?3-F*, jish^ 3- Fesasb**-. 
DX Cig3tLSfi0»5S*Wt*-r. 

DH DL 








INT AFH 

cpu <n*<7ombW) 

«flg3-K02H 

X>HJ AH 

=00 H 


IJ 7-> AH 

=00HQE®MT) 


DH 

=00 H 


DL 

=01 H (8086) 

02 H (80186) 

03 H (80286) 

04 H (80286-0WAIT) 
05 H (80386) 

06 H (80486) 

07 H (80386SX) 


fBt B J1 CPU 

<D?4'7*Wifr&'0 tt. 




INT AFH 

JIS ij'b'>y h JIS^0>£&2 

mt=l- K03H 



AH =03 H 

DX =JIS 51^=1- K 

AH =00H(IE^7) 

DX = '>7 b JIS — K 

JIS8Pj= 3-FS, '>7 b JIS^3-FC^LS-r. 


DH 


DL 


ijsrra/w b 


b 
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fill® fmTOWNS © BIOS 


-tf-fcrTju— 

INT AFH 

'>7 h* JIS *' b JIS ^<7)^2 

«*g3-K04H 


1 x> h IJ 

AH 

=04 H 


DX 

= ■>7 h JIS =1- K 

•J*-> 

AH 

=00 H (JE^HT) 



02 H ('>7 h JIS □■ 


DX 

=JIS;H^=I-K 

Rfc W 

7 7 

h JISgt^n-F*, JIS 




DH 


DL 


Tfo'U t- 




■t r-\d7Ji-^> 

INT AFH 


«ISBzi-K05H 

x> h U 

| AH 

= 05 H 


DS:DI 

=«SWax U77KU7 

U*-> 




AH 

=00H(iE^7) 


llfff If $g £Jl3£3*lfcx'J7fc:i8£L£1\ «^t*$gxy rt LT, 16 /nM 


V A'-Mtt. 

H§§1i$gi i; 7 <m& t £ -r . 
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hi 5 m 


(DS : DI) 

0 

1 

2 

3 

4 

5 

7 

8 

9 

10 
11 
12 

13 

14 

15 


•mm id 

7 6 5 4 3 2 1 0 


o o o : p 

0 0 1 ! 60/50 ^’ij 

o i o : 309 ft*iJ 
oil: i mm 
\ 

ill: 

-mnm/ 






0 0 0 

0 0 1 

0 1 0 


0 0 0 0 

FM16/? 

FMR-60/50* 

FMR-30 


0 0 10 


FMR-70 * 

FMR-30HX 

m 

0 0 11 

mm 

FMR-50S 

FMR-30BX 

m 

m 

0 10 0 

mm 

FMR-50LT 



0 10 1 

mm 

fm TOWNS 

mm 




mm 



1111 



FMR-10LT 


* FMR-60/50 FMR-60HX/60FX/60/50HX/50FX/50/50A/ 

50LX/50TX/50FV/50HV/50ALX/CARD/ 

50NB1/50SHX/50SFX/50SIIFX/50SIIHX 

* FMR-70 FMR-70HX3/70HX2/70HX1/70/702/70HX2S 




R 

B 

mm id 

R 

B 

CPU ^ T / 

R 

B 

r-rxxV-fX- f 7" 

R 

B 

f-( XT-WSIfilt 

R 

B 

7" 

R 

W 

bios a y 

R 

B 

a -b 7 -9-0W* 

R 

B 

DOS 

R 

B 

DOS 7 -r 7 X X 

R 

B 

rtMxnytVIiS'Jttlg 

R 

B 

iSSlT'fXXV'fiitg 

R 

B 

CPU ^O'/ i/— h 

R 

B 

Fit 

R 

B 

TX^X FJt 

R 

B 

: H08f 
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ft II SB fmTOWNS © BIOS 


• CPU 

01 H =8086 

02 H =80186 

03 H =80286 
05 H =80386 
06H =80486 
07H =80386SX 

00 H =ti = 7 — 

01H=eH 


•mm m 


7 6 5 4 3 2 1 0 



00H=JIS*-*-K 
01 H =$!*!*-*- K 

• BIOS COA— i>a > 

2 /nm hcQs-t'f i-vmmTt. 

•muyo-iz v-rmim 

00 H =gfcf®y p -te -V -9- 4' u 

01 H=SScfil7 p a-fe'y •+!■*»; 

• DOS D'-OUt# 

MS-DOS -7- y 

• DOS 

MS-DOS 5/XfA0^;l/ifil7^ y7X^M t 


*15* 1*-tf7Jl/-? L >£8£3§-y— 


F7-f 7'COV^TOlflg^^bt 

f. 


7 6 5 4 3 2 1 0 





7 6 5 4 3 2 1 0 



0001 : HSGA 
0010 : GDP 

0011 : -f&rx 

i i 
mi : 


• CPU $ U"j$ U— h 

MHz ^fu©7 n y 7 l^— h SvM i~ ') T^L £t. 

• hit 


7 

6 

5 

4 

3 

2 

1 

0 

0 

0 

0 

0 

0 






i— 1 


010=1: 1.1 
011 = 1: 1.2 



INT 8EH 


mn^- kooh 


| X> h U | AH =00H 

DS:DI ='>XTAm$&'%m^')77 7 FUX 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


AH 


= 00 H (JE1MT) 


fmTOWN 






S/XrAff|gW#xijra200^M hMt't. 

'>xf Am V r (DB&Z^L £ T. 


BOOT X*>f7 
BOOT -3-— y h 


0 31^7 7 X 


1J-*M X(a“7/77) 


> > X/u K 7 >f */ 




CP-MGR'f >X h-^7 7/ 
VJE-'f F-^77/ 


RAMT^f X*1MX<KB) 




ii'tc >x h-^77/ 

"N&0F 

S = 

5ftSl|SfStS5tsflT K u X (d word) 


0?>t£, 5R9IS&L 



X (KB) (word) 

0 <nt £, L 




k^^xact) K^>f mm 

K 7 >f 'TA^rn K 7 4 7*#^- 

- 

h'7 4 7'B« K 7 4 7'f>H'l 
K 7 'f 7B K 7 4 r#4§- 

- 

K7-<rc~o 

s = 

K 7 >f 7'P<7) K 7 >f 7'^ElJ 
K 7 4 7*PX>$M K 7 -f 7'#^* 

- 


0 5 0 

7°'J>?0 7 0| J>?*ISlJ 


0 5 1 

7° ') > ?o 7°')>l' j e-K 


0 5 2 

7 s 0 > ?0 


0 5 3 

7° u >90 



0 5 4 




0 5 5 

-yu>?o y)>7?-(7' 


0 5 6 





= 

5 

s 

0 6 1 




0 6 2 

RS-232Ctf- HO ,-K-l^-h 

\ 

0 6 3 

RS-232C*°- h0 K 


0 6 4 

RS-232Cd""— 1-0 



0 6 5 

AT 1 ) Hitt 



0 6 6 

RS-232Ctf- h 0 



0 6 7 

-f A77 Hitt 



0 6 8, 
0 6 D 

= RS-232C?K-H : 

5 

0 6 E, 
0 7 3' 

3 

= RS-232C'1‘°— 1-2 

= 

0 7 4^ 
0 7 9' 

= RS-232CrK— h 3 = 


0 7 A, 
0 7 F' 

= RS-232C.t:- h4 



0 8 0 





= 



0 C 7 





7° 'J > ? 


RC-232C 

1#*K0~4) 


K 

'f 


7* 



A 

( 

P 


* 15 * it- bzn-^ytwm+t- bzju~?> 


•BOOT 

01 H =/n— Kt'-c X^ 

02H = 1MB 7a7t"<f'f^^ 

• BOOTn-'y FS# 

1MB 7D7t°-( r-f X7 : 0 ~ 3 
— F T T XX: 0 ~ 6 


15 14 13 3 2 1 0 


1—0 OOOO—OFFFF 

1 0000 — 1FFFF 

1 E 0000—EFFFF 

1 F 0000—FFFFF 

# t" '7 F**64KBJMfcC**!; c ■. t*y F ON TVT-'J 

•v^XDUKx-fX 

00H7 7>XVU*^U'-'>a >&FI. 

•CP-MGR <>X F-A/?^ 

t '7 F 0 =ON -1 h—fr-gtl X\'h. 

•vje-« -r>x 

t’-y F 0=ON 7 7X F — 

• RAM DISK +h -iX 

RAM DISK©7TX'£KB 

• >X MF77^ 

t’-y F 0 =ON J yZY—JUZti TV*?). 

•^flJ^iiiiBfcSiT 7 KUX 

l£5R7 Fi/XdOOOOOH JiiP$)T, MS-DOS 7X7 ACfflD ST (btlX^te 

yuxz*? ( 32 1* y ymttr yu zmm.). o®t^ 

u 
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SIIISB fmTOWNS © BIOS 


•mirmmv-'f x 

Kl/X (100000H MS-DOS '>*T ST 

X£ 5 frr(KB#fii). *#, 0 ©t £;fcfRl^i£*U 

• Kv-TTfflSU 

00H = 1MB 7n-y bV 
01 H 

02H =/\— Ff-fX^ 

03 H = RAM 7-fX^ 

FFH = *gii 


1MB 7n>yt"o 0~2 
RAM 7-1X7 : 0 
/n-FtVxX 


7 6 5 4 3 2 1 0 



•ru>^w 8 U 

oiH=;i^yj 

00 H=#/H^ ; &-F 

01H =#* J E-K, fi*#, IfrJ'ANKX* 
03H=*¥ i E-K, «•#, HUIIANKX^ 

• 70 >f*7‘'>3> 



fj , y J. v- h7 A -7 
t]7-') tK> 
t° y f-JiSE 


1 = * 9 
1 =t)7 — 
1 = *9 
0 = &L 
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m 1 5 m 


#yi 


7 6 5 4 3 2 1 0 


0000 : 24 K *y h 

0001 : 32 K ‘y h 
0010 : 56 K *y h 
0011 : 

S s 

1111 : 


• RS-232C Tji— U— h 

7 6 5 4 3 2 1 0 


-000 : 300bps 
001 : 600bps 

010 : 1200 bps 

011 : 2400 bps 

100 : 4800 bps 

101 : 9600 bps 
110 : 19200 bps 


• ilfg-t— K 


■b'7 hJb 

(0 

: 7 b "/ V 

1 : 

: 8 f / h ) 

■xn o| j r 4 

(0 

: *L 

1 

*•)) ) 

0 t 4 tf "/ h 

(0 

: ODD 

1 

EVEN) ) 

-X h "/ *7 b "/ h 

(0 

: 1 b -y h 

1 

2 f v h ) 

-XON/XOFFSiJMKO 

: *L 

1 

*>')) ) 


(0 

: MB 

1 

> 


0 : nmmm 

65535 : %7 mm 

1 -65534 :JB3iWflRl(#ffil0ins)rtC^Tb«fV»»^, &MW. 


m 
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SIISB fmTOWNS © BIOS 


tl 'V 

- h 7 -f - $&#£=]- KOI H 

x> h t) 

AH =01 H 


AL =00H (T/'J 

DL =00H(B£A/#mi3V>K£§S*rf3) 

01 H (?5A/J#ti1 37>F L &l') 

')?-> 

AH =00H(IE^i^7) 


02H(fc<a^7'J 

03 H =i v > Ki8£) 

Si 0^ 

Towns MENU -CK^$tv/c, * -y h 1 7^( 


& A^tS/iE D ;£ T. 

;©7r >^SX3 y(i MS-DOS 07r7^7a 

as-e-*. s fc, -g®j« * wa&e ?z ty>j >?&'j tv htzt 
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^XrAlflSBIOS 


'y7r AfffgBIOS it, 4 r 4 7 BIOS lib® k<D 

T, 77 7 1V?, 777, ■^^>F®#BIOSC»(Sr««tE**'9->K“b5n'rv»*-r. 

m7>X^Zbmm$it%:V £T. LfciS^t, BIOS 

a, iss ^ © ttti^'Srt. 


16,1 VTJrbm m BIOS -K 

->XrA'|f$gBIOS (2, tW?& it. 


1. 77 7 1 v 7 BIOS l ) 

**-? § i t. 

2. vox BIOS ix5gfII^IXU 

y(DW.%, 7777-7 JU(D&mm, Bffi^e-K, 
f®£®E&-l2& <1 ttfX'% tt. 

3. tO > K BIOS KSffifjE&SX *J 

OK3&R*. *t t !) ol - A $ a. - h WtfeViM £§g 7^ £ .r fc tf~C £ i t. 


4. mm &\> vwfm 

hvutli, fmTOWNS OiastfftSMfcfcttV', 

«*' &HBSIJ# p fcRWrc § 6 i -7 1-1* h tz tb lc, */7TM.frt 3 iftbti & £ va-> i t. 

CltfOffifi, 3 % 2 ^<7X7 7 1 v 
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mim fmtowns © bios 


9 BIOS<0»flU6^NV (#*|3- K 1CH) j tt H T'f'lffl L £ t. 

**>IR, Hvw££> fcfc, HMfc**K3fe1-S >1 it. 

£fc, VRAM Rfcs&SfcflMRi: LT, 
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Kffl BIOS 12, t. 

• NvAtNvB X>##3®j 

• x>-<n-7°fl|9&&xy HJ (50H) coK'Ol 

• -g 1 ^- KflJOii^x;/ h 0 (51H) co&OI 

• t ZW'yzMW 

ttz, BIOS 0 Tt. 

• N?B 

•^7 

+^x KfflBI0STi2, B ^'xv^d— 7°^gi£77Xf|iiJpt::I£;b;ft,£1~. OX)±|r'g-, 

x -7°Ka:a(2 10ms H*<7)^|!g-fif 9 •?> X>T", B#KKPSi2ii^ 10.08ms(0DDH) 

£!§:£;? & t. 

— #, v>xi:o^t(2 0<7)B#f B ! lf B 1PST(2M®^I.X)T', 2 0(c 1 ElX>«i]^T' r ffl5l £ j L 

r^x^ssno&^fstmiffb-^, cpu wfua^fr < ix^tt. 

v7XfflBI0ST'{2, N^B ti-*”? xWffllzHtix. &<7)V, B#KHRI(2 23.04ms(0B0H) (c 
•||J‘J m L^il 

wmm o &*&m bios vtt, wo&jkqmuz, mottLi-rtf-n r^tt. 

**fc»±+sw9&*t=w LTii, 22j£«(cp#r B ^fi]#®ri» t, 

x°$tt<%htz)sb, Lj&'L, l#JwIijaffi?)ii 

0, OX>2 ? &£ l7*D77A^Lt^^- 

WOtbLIi, PIC^f'JfflLT, *t0fcW9&**»£LfcRPrc, 

O •) ttui, teflBfc*>feS£L ***£>, «**>****>« 9 a* 
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m 1 7 m bios 


17.S b ^ i!l 0 QfoWiM BIOS —M 


: 11-17- 1 C 


WSf H 9 BIOS *>-K £ * L i t. 


▼3? II-17-1 $X*iJ 9 a&tn BIOS — jg 


m&M 

mt- I-K 

9 && n&mwtm 

01H 

v->xM)Sfij o &a amnmmm 

02H 

*t7> KttJSSU 9 &A- fea <n^» 

03H 

V7> K*fJ£'«iJ 9 >43 

04H 

-*7X919 &*SMts|a»tf5Sl# 

05H 

fi| 9 a*>43tfi| 9 ib L>43«gli 

06H 

*19 &*»!« i»l 9 ill 

07H 

fi| 9 9 tb L543 wSlieMgolRI# 

08H 

-*7xm/V7 > Kffl#fi| 9 iiA^agiim^SsU# 

09H 
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17.3 0 BIOSU7pL/>7 


wmm 9 a* BIOS tcov>T, fflJB!Uc#L<8M!l,£-i-. 

1 

u a*«s 

1A0H 

V 9 XftjftflJ IJ 

$ltg=i- K01H 



AH =01H 

DS : EDX = v9xfiJ9iA Fl/X 

EAX =0(-9-9 > KJB^TTG***) 

- l(jE«»7) 

^ 9 X^$iJ#p©>fc£>©>ii| 9 i 1 ". 0 <©fc£>< 9 il] 9 liX-tc 

ZtlZW's K JflW 9 &*fc #«•*•&* if -9 

i 9, 9 £ t. 


1. jEt»7(*y<l=-l) 

• -v>xffl BIOS fc#B£, ■v^xfiJ9iXA^®ii 

• ^?xiij 9 &^gMiM£? 9 7 

• W9&*JlSflJ*>n-;$yi/X*'y?7 Ki^xSS 

• fm %mmit 

• II 9 aA 3 > h 0 - 90 tU*Bft 


2. VO> Kffl BIOS (H UH= 0) 

• BIOS co-v^xfll 9 &*&£££ 

• v*xffl9&*!Wttilft£? 9 7 
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n 1 7 s gamoa&ss bios 


^;JS*|J y &**3 

1A0H 


«ttg3- K 02 H 


h ij 1 AH =02H 

'J I EAX =0(-9"}> Kffl BIOS 

- 1(3E«»T) 

t'^'T xtcfiiM tti&wy Kffl*l9&*i:#ffl 

1~ h *» t* 7 9 i 7. 

1. 1*1*7 (Ry«=-1) 

• fm %mmit 

• tu 9 a* 3 X h O - 7 0*n»Hfc 

2. -9-5 > Kffl BIOS #TTC*i|3ftTl.'4J**(Ry*= 0) 

• BIOS O^^XWJSSW 9 


***ya**a 

1A0H 

-y-9 > kjWjsw y &**fe3<z>«* 

«fg=i- K 03 H 



AH =03H 

DS : EDX = -9-9 > KSO U □ -2UUX:9 .y XcDT 7 KUX 

eax =o(xoxffl bios om y a*»!«*«-rTKai»af) 

- l(iE#»7) 

■9-^> K»JSO*l9a*«ia*fillELi1*. OX»7^46X)fi|9IxX-TVNMx(c 

tci9, IMfr&*J|fr9*1\ 
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nil SB fmTOWNS © BIOS 


1. jE*#7(Ry*=-l) 

• W > Kffl BIOS x 9 ix^KSMiS 

• M9 -y ?7 YVXWCX. 

• tu 9 a* a > h d - 7 comm 

2. v?Xffl|lJ9 &&A''7T*lCg^£ftTl,'3ii-£-(M9II= 0) 

• BIOS x Kffl BIOS tc-9] 9 fax., ^*xh'#J^9&*#yS 

• BIOS ( 7 ) vr>x 9 


WMHU&*** 

1A0H 

y-o> KWtu u 

mm- 1 - k 04 h 


I xx h 9 | 

AH 

=04H 

I 9 7 — X | 

EAX 

=0(79^ffl*W) 
- l(jE«J*7H#) 


IK B n I aiikSitT^s-t^vKWjeffliuoa^teasiiiKLii-. £*>fctf>*>iw9 

1 . 3E#»7(Ry«=-l) 

. 77 x Kffl BIOS t , 77 x KS1J 9 &A&9£f*£ 

• K9aA3>hn-7«tt«fl: 

2. 0) 

• 77x Kffl BIOS £-77xffl BIOS (C«9$x 

• ^7xfflBI0SO^7xW9&*te»fc«i)!fe;l 
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St 1 7 m BSBOii^gS BIOS 



X> HJ | AH =05H 


')*-> 1 EAX = vt7.SiJ0iX<frlelifc 

EAX (cW# Lit. 



1 A 0 H 

SiJ »J £ SO ‘JtUL 

Mfgn-K 06 H 


* > HJ 1 AH =06H 

AL = |IJ U jX^ (»ij 0 tH L ) &II#-5§- 

0(^ -T v A SiJ U (EOI iuicflf tfHj L)) 

l(^'f v B f!) U &&&3I (EOI m (cnf ZtldtJ L)) 
2(?-f7A SiJ U (EOI mzafXflii L)) 

3 ( 79 Xi'x> MiJUtilL^il 1 ) 

4 ( 7 ^x^x> hfij 0 tB L 50 ;I 1 2 ) 

DS : ESI — KUA 

‘J 9~> I EAX =0(IE$&I1) 

Stt B -3 I M'r&fr {MV & L) ixz> )V-i- > <7)T 

^ ? jtmv&m Lit. 


(DS : ESI) 


D 

KU'X 

D 

»f O'" tb £ ft. h ;w- f- V <7) -fe u ? ? 

D 

BfD-'fbLI^tclSt^A^ DS 

D 

"ft/a)LB#tlS:t?A6 ES 

D 

FS 

D 
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*a«ya*«3S iaoh 


fij U &&&*!£ ill U Hi L&safiftttis «ttgn- K 07 H 


x>MJ | 

AH =07H 


AL =SiJUilA*.(|iJ‘JtHL)^IlS-§- 

0(* -f v A SiJ ij £*52:11 (EOI mncnf tfa L)) 
1(* •< V B |IJ y a *-52:1! (EOI BU (3Bf l>*Hi L)) 
2(^ -f "7 A fij y £*52:31 (EOI at=i* L)) 
3(797^k> hMyttiLAS 1) 
4(WX'('<> h SIJ y a 052:3 2) 

| U *-> | 

EAX =0(jE$52:3) 

1 Si ^ I 

SiJ <0 a* (fij 0 Hi L) fta«fe*i:5»Lfc^-f >C07 YVXtc E L 

t, 


*awiya**!s iaoh 


so o y Hi L&s<&s*:i*ig<&im ntg=i- k osh 


I X > h IJ 1 

AH =08H 


al =w y £* (t y y a l ) 

0(* -f v A fij ij £*52® (EOI itf icnf I/a 0)) 
1(* -f v B SIJ IJ £*52® (EOI WCUftfa L)) 
2(* -f -7 A SIJ IJ £*52® (EOI ttcnp O'a 0)) 
3(v'?X'f-0' Y SIJ y a 052:11 1) 

4(v h fij IJ a L 52:11 2) 

DS : ESI =A’7-><-5fM(D7l'‘LX 

1 y I 

EAX =0(IE^5jiI!) 

r« n 

mV mV & L) )V-j-y<?)T 

'Jk<F>'<7 / — ? L£i~. 
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m 1 7 m gssijoa^gii bios 


(DS : ESI) 


D 

nvHi^iih)v-^vr>r i-'i/x 

D 

n l/th § ti 6 a- - f- > to -fe u ? ? 

D 

wmui^Ktj^sas DS 

D 

■WffiLI^KKSSflS ES 

D 

FS 

D 

"fVttiLl^WS^SitS GS 



x> m 


AH 


=09H 


')*-> I EAX 




I M m 


■9-^vKfflBios, bios com 

?0M Lit. ZZTH, t* *y h wfjttc i ») , 
0 : 


1 : ««®f 
£#L£t. 



v >> x fflBiosw i) 

KfflBIOSffl D iiAiaa 
KfflBiosfj i m t®a 
•7 •> xdBiosiij •) &*.aa 
■9- 0 > KfflBIOSflJ 0 
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MIDIV^-^VBIOS 


K BIOS >tfh 9 t t&, MIDW 

*-v^BIOSI±, >I<7) BIOS fi, TownsOS V2.1 

L30 b § flT V' £ "f . 

ifiS^BIOSii, \Ki$lzltT-by7’y'Clfl$.$tlfcV ~7 b MIDI-^ — 

'j^Biosii-mzs-ty cnmizi iv 7 

-ftcbh, \tlfr<F> BIOS t l£MK%W'i~. 

IWot, ->IT”iiC 7^>y’yTy°v^y 

&, c comftMnl&W &flNrT#j$ LT < * 5 $ K 


1 8 .i midi bios <mm 


MIDI — BIOS Tit, EUPHONY Yy4'<t MIDI x $ a w - to S.V 

MIDI 7 7 A )V^W7 * -V .y b iz t *°- b ZtlT^tt. Zil^t : 

a*. a, fmTOWNS £ 480bpm co^mm'y-'r y-Y-t Lrm&tSZ t #T Ztt. 

b'^ x TMlSfCTH^-CIi, MIDI I/F i] — b\ FMT-40x v 9 — X<7)iifriz, 

Roland <50 Super-MPU i T b "o' i tl i 1~. 

Ifefce077"9 7-v 3 >T“ EUPHONY 
• SfciSrtflfP MIDI 
MIDI -v*- -7 7 BIOS II— 18— 1 
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▼ 0 II- 18-1 MIDI V*-v^BIOS <7>±W±m 


•HA h 7 'V 1 — 256 h y *y 7 (*7°o 

•HAIrJP^s 1 ^ HM (7^0 77-?~7)V) 
ISH 5-500 
•MIDI At) 7 4 )V? 

MIDI ■f* -v A )V 

D > ^ n — )V ^ y i? tfk z. 

XT 4 

h 7 XX*°-X 

th^/rK— h 
MIDI 
^ — h 

#xf-nr^; a- h 
h 7 >XtK — X 
-CD yf >( X>A X-fe >y h 
X^ XtK'J ^-Ac7)X-X-fe>y h 
X^X7Vy '> 3 >0:f7-fe-y h 
• D -;i,/* y^;i,-f >0Sft£ J: WtXtfi L 
h-7'yXX)^^Xh^^^ 

A^tf— h <7M h 

»#*>££ #■ 

mm MIDI 7r^ A ^17 t-77^ 
EUP7t-v 7 h 


18.2 MIDIV^-e»BIOS(DSia^^ 


MIDW*-5>Tli, TBIOS Hgffl-t & h £ (i, TBIOS sL 

t>±lf<7)t£lz^mZtiZ> TBI0S.INI iz, &<7)X£%&t2>Ztlzl:-oXS t 0 
4i\ 

TMM=¥ TBI0S¥ MIDIMAN.BIN 


18.3 MIDI7*-y*BIOS©ll¥U : tBU 


MIDI -v^ — y -v(x > 1 'IT I'l/X 110 : OCOH) <7) y X r a n — ;Hi, MIDI — y-v 

bios ij7r K-*?, i>M) — 

'k<r> X 7 tcnf-i/thLil-. 

push fs 
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£18 m MIDI V*-S»BIOS 


push dword ptr OllOh 
pop f s 

call dword ptr fs: [OcOh] 
pop f s 


18.4 MIDI <h EUPHONY (ZOl VC 


ZZTlt, MIDI t— h b, MIDI fciV EUPHONY <V7r 4 

18.4.1 MIDI tK— S 

MIDI* 0 - Hi, MIDI v* BIOS **Affi* £If-) *f*TC”t. *- Hittftfcfflt 4 b 
£ * J: ? fc, t LX, •£< 0 #^*?iJt zlt, ftaitf- 

h tmmt°-YX>2 b &*)#*>*)£ t. 

$j3g*— h (±, MIDI A K^xTTi&tf) &&£:#•§•■?, *11-18-1 <0 

i ■) (c±fi 4 t' -y MM >?-"7x-x<7)fiM, Tfi 4 tf ■/ h L i 1". 

MS* 0 - h (±, TtH t-t a £&£>£>.! 'ML tzi», 

BIOS i c^ffi*- h L Lit. t 7 t § t , & t liJEt tt±lfca*- h fc*t 

LTAffit i 9 I:7 ”d 77 S >tT'# it. 

UT*)BWt?, #tc-l bb §li, r t°- hj HiltS*- h £»Lit. 


▼* 11-18— i -r is*- 1 


9 4 - r %\ #■§■ 

i/f m % ij 



Onh 

FMT-40x '> ij -X 

8 

4 

lnh 

RS-MIDI 

1 

1 

2nh 

Roland Super-MPU 

2 

2 

fnh 


1 

0 


18.4.8 8IP MIDI 

fldll MIDI -7 rMu fit *«^7v>I'|;|0St5^>H:, P#m®£*ttvi^ 
Lit (0 II— 18— 2). 

y'JVffAM t, 'O V tUb'om^'i 'O VX>W?SM^X\ 0 ftMiVtojtiJX) 

J'O hi: defeat sc: h^MLit. L£f& 

txM-o MtiS^ait. 
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tfc, r^mAizprmMr-fvmmztUit. Mimtit, i'U h&7 

JLt&l t'-y H:ytoT^>f h (1) (0) ^wxf- ^xco^nfc 

£Jfrfc-frTV'£-f. ttch%, 6BH(2 jST 0110 lOlDtt-t 

tttf, 85H/6BH i± 2 iST” 1000 0101/0110 1011 tfrO, Xr~? X £fliJ|s& LT ->7 h 1 6 
t 0000 0010/1110 1011(02H/EBH) LT#f> H it. 

T, hft-cas^TSSO^ftT, 

4 'O h \Z\t4- *? 4- 4 'O h (ig II— 18— 2), '>XfAx^X^/P- V— y^'O h II- 


▼ miI-18-2 «*MIDI 77-f V>y f- 

siaa a v > k 


7^1/ 9 9 4 u 

h 7 7 ? No. 

'f b 

7)19 9 j U 

b 7 7 ? No. 

J *<> b 

?)V994 A 

b 7 7 ? No. 

J *<> b 





f'/u 9 9 4 U 

h 7 7 ^ No. 

^ ^ > h 


(0) 



▼ 15 II— 18-2 H^MIDI 77<m7*-?^ b b) 


'Y ^ > h (7 1 _, 7 7 b ) 

1ft m 

/-it7 

(0x8n, Note, Velocity) 

/- b-t >ts- \-*yZ , fr\'uz<g-wuz'<'i§j'k\zm'-'&. 

/ — h V0) Duration £ 0 

/— h 

(0x9n, Note, Velocity, 
Duration(VLen)[, Off-velocity]) 

/—b # 7 * (Note), i/T 4 (Velocity) — b <njk% 

(Duration), £ £> 6 / — b t7^7^o i/f 4 (Off -velocity) 

&&&. i> L, & 2 tf 0 <nb£l±tt]&+ 

h/- b L&V'<DT':t7^n vr -r 

if'j7t-^ *-~?Vy ->7 
(Oxan, Note, Value) 


n > h o— ;uf- x > y 
(Oxbn, Number, Value) 

=7 > b o— ^ > h 0 — 

(Oxen, Number) 

7°n /7 

(Oxdn, Value) 


b° 7 K 

(Oxen, ValueL, ValueH) 

'O Kffi (±fi, Tfi 78,1 Towlt 14 b-y h) £ *g$t Z>. 


t'<'C0)fy^)V/ -y -t — -7li MIDI f--y*/u£l$oTf<T, HEKtxftiXrf.S b # 14, -5-w (■ y y-7<n&t) MIDI 
tzt: TL, h 7 -y MIDI "omni" T-*i. I: ^Cl±, 

MIDI ifz, HH8MIDI 77'f^tli7^=>/Xf-?xi:J:5Xf-XX« 

**&**»? ft •?>:**, MIDI 
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SI 1 8 it MIDI 7*-SM>BI0S 


18-3), Sfj'OY (*11-18-4) ^'*9, l &fl)£= i 7 * — e.y h $ 

ftr>Xb'£t. 


▼ H II- 18-3 89 MIDI 77^H#7t-?7 h (->X7Al^^l/-y7 - < 'O h) 


■i'O b (7 7-77 h) 

ift 0^ 

yXfAx;x^^-y7V >y -fe — S> 
(OxfO, Length(VLen), data....) 

OxfO £ |5fc < x X x X 7t/- y7’f- X Wft § £ nmftr A a, * X>f&K 
r'-XX>*f*£g<. OxfO *'*di AJ § It, Ztl 

£4i4::ft§<0T'-X£m6. £>TL1, 0xf7(eox)fl*'b6^Sli^t' 
A*, ^cofl-S-ii, iAX>il;jir-X£-f£'?TxxxX/i'-->x'£l&Sg? 
-£64 1:. 

(0xf7, Length(Vlen), data....) 

i7 X 7 /t- ->7f - ; * ! 1 o«a' 7 7 1 (CiRJ 
fflt6. *^X>0xf7li{i)l]$fi^t'. 


YgtII-18-4 8^ MIDI 7 7 1^17^-77 h (y^'f'O h) 


•i'O b (7J-77 f) 

& W 

r 

Oxff, 0x51, 0x03, tempo 

tempo 14 3 ' <y ( 1 X'VSftllrffiW&i (914/isec) SrSi". (#Jx(4 1 ft 
mtzi) Wft^tt X 120 16 (120bpm) & k 60000000^sec/120beat X 
500000/xsec t tcZ>. 30bpm Kc h 60000000/rsec/30beat 

X 2000000/xsec leaflet 6 . IWf'O) ** & £-(4 

120bpm x-mmztl6. 

Oxff, 0x58, 0x04, signature 

signature 14 4 ''*4 IT”, |D''f 1 •$2'<4 b @ t ! ft 

mzmt. % 3 y'*l 1 g I4X 1 o X - AtOfelPI (MIDI 7D 7 7»t 
&4'<4 b Blt#fi : X>Mm±X>&£frA6. MIDI vA-y^Ti4® 
3, W,4'<4 1 gf4«E£ft6. S?2''*l 1 g«0##(4, 2«vffx 
**'*A6. oj 0 n/4&f>2tf t n/8&f>3# f A6. 4 X> 4 -< X h 
^9-^l4 4/4T-iI#?fi6. d'®«Oiir6X)4 , it¥® : 5:f2:SC*'7X;il 
£-14, Ztlt £ < T’§&K®;h>'ifc6X>-C-, te^ie 

U'figlcAfi.6 4 4. 

m 

Oxff, 0x58, 0x04, 0x04, 0x02, 0x18, 0x08 - 4/4 

Oxff, 0x58, 0x04, 0x02, 0x02, 0x18, 0x08 — 2/4 

Oxff, 0x58, 0x04, 0x03, 0x03, 0x0c, 0x08 -» 3/8 

Oxff, 0x58, 0x04, 0x08, 0x04, 0x06, 0x08 ->• 8/16 

Oxff, 0x2f, 0x00 

Ilficoftf&C: I4£'T 4 so v - ti - £ Aft 6 . 

t"— 9 $&$!l 

Oxff, 0x7f, 0x01, 0x4b 

ffif'-?A5SSi%+6 4 4$*ill5l-6. 0 >7'-<-y7T%£tzr-?& 

midi 

>7 ife^'MlX l Cl-64;*i4*)6. 


/ j’j'O b liiSlt MIDI y-fr yx^r^x 1, 0, 

oxffr-tes o, I'M 

MIDI v^-y^Tii, 4 X>X;S"r-<xH 4 l' 7 -yXKMff, 

^r<H!ia§lxl>i 7 )r', kcoiitc b y -■/ ?&fttf\r>X^X b 4 k 


18.4.3 EUP^p-r^TT-V'l/h 

%**^cDFMT0WNSffl!^#7t— ?-y hT% * d' AK-xiiOig-fflt 1»40^T 96 ? 
v-y7Tt. r-7tt 6'<4 h£l''°l--y h tt&mZAT, El II-18-3 SO i 7 
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nil SB fmTOWNS CO BIOS 


-i 'O K h (#11-18-5), yXfAx^x^IP- v— y'^'O h (fg II- 

i8-6), *jj;yf^wfli(ani-i8-7)*»*o, 


▼ HII-18-3 EUP 7 7-fJK^/^7 h 


+ 0 

+ 1 

+ 2 

+3 

+ 4 

+5 

x-f-7x 

h 7 y ? 

9 A A 
(Low) 

;M A 
(High) 

T*-* 1 

7*-* 2 


▼#11-18-5 EUP \- 8) 


-f *<> h 

7*-V*y h 

H& B£ 

xt-n 
(I'M h) 

2'M b 

3'M b 

4 'M h 

5'M b 

6'M h 

/- htf*7 

$8n 

Duration 

OFF 

VELO 

7 — Infi? (Duration) (2T& 4 t* -y h 
ToS-JRiJifiLT 16 f-y hCt-5. 

LSB L 

LSB H 

MSB L 

MSB H 

/- bt> 

$9n 

TRACK 

#-*7 * 

TIME 

LSB 

TIME 

MSB 


ON 

VELO 

/ - h H x (2£>f 44 1 ts h / - 1- * 7 **it 

*7°U >y v-v 

$An 

TRACK 

TIME 

LSB 

TIME 

MSB 

(NOTE) 

~fV "/ 
> -r — 


3 > h n— ;u 

-f - x y i? 

$Bn 

TRACK 

#4§- 

TIME 

LSB 

TIME 

MSB 

CONTR 
OL fit 

t££#L 

=J > h > h n— 

T -6. 

■f’ x > i? 

$Cn 

TRACK 

TIME 

LSB 

TIME 

MSB 

PROGR- 
AM fit 


7'oX7A#4§-£ 

7°l/7 y-\* 

$Dn 

TRACK 

TIME 

LSB 

TIME 

MSB 

PRESS- 

ER#[ 

r\- 

E*il*»£t*. 

t°<y K 

$En 

TRACK 

TIME 

LSB 

TIME 

MSB 

BEND# 

LSB 

BEND# 

MSB 

'<> Kfl <±tt, Tfi 7 f-y h f O(0f) 14 

f-y h) £lg£1-S. 


1''<Tcof--v*A'X -y-fe-^iiMIDI f •?• LT, 6 b £ 12, 

MIDI btlh. tzti L, •?• X> I 7 -y :? X> MIDI "omni* Xhbt% lz(2, %<r> 

£&<n MIDI f--r 4yFf*ailj £2i6. 


▼ # II— 18-6 EUP 7^-77 h (■>X7Ai?x^l/-v7-f'C' h) 


-f h 

7?r-77 h 

8% b^ 

Xf-XX 

(I'M h) 

2^M h 

3 'M h 

4 'M h 

5'M h 

6'M h 

x?x?;u— '> 7 * 
Xr-n 

$F0 

TRACK 

TIME 

LSB 

TIME 

MSB 

($FF) 

($FF) 

X ? X ? ;u- y7f- ? >y 

h 

f'-? 

*£'M hft(6'M h*M£) 

6 t^1SSc'<A 1- T-ffiSXir'- 7 *»36 A- 
(fcofc«#li$FF T-»*5) 

END OF 
x;x^i7-y7 

$F7 

r^- 

($FF) 

($FF) 

($FF) 

ri- 

($FF) 

($FF) 

X ^ x 9 )\s— y7f- ^ <7)ltf&<7VN o y .y 
h 


iXxx;F-->-rf'-^co*lu7)^N”->-.y 2#g (n^'r-y Vfrhr-ftfAZ. ;«i7 

XX7F-->rcoBS)(x(iffeco^'°'r 7 VtfA'iTlitcbt, £tz, *mi±€'T$F7(End of Exlusve) <V'S£iz6''° 
T-y \-X-&frb%lltU£%b%'.\ Zmm&'i'r v lF*3X)^^tX-5lx(i$FF ZAtlh. 
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▼ §tII-18-7 EUP 7^-77 h h) 


T *<> b 

7*-V'y b 

ft W 

Xr-M 

(I'M b) 

2 b 

3 'M b 

4'M b 

5 'M b 

6'M b 


$F2 

tts^m 

TIME 

LSB 

TIME 

MSB 



EUP T* 

— Kii i 'mmzMt 
— — L(i # 

TimeL, TimeH (2 
£ tJz - £ TWR&B, 

signature 
&AZ>. Cl 

TimeL, TimeH LBUGOTIrr?’ 
signature L& 

V'C L^lcW'C, $R(2\ iRo 
'h®n ^ — ft — signature 
4/4 

Time (2 384(96*4) 'C&ltft 

r>*° 

$F8 


TIME 

LSB 

TIME 

MSB 

T>t° 

LSB 

MSB 

rv,+;iii4 e-y hr-^igts. 
JR1 9 SIEHli 0-250 ir-p, 
*K<oMfj:**Uc 30 £&Lfc, 
30bpm— 280bpm > f £b. 

USER CALL PROGRAM 
(NOT SUPPORT) 

$FA 

TRACK 

TIME 

LSB 

TIME 

MSB 

PROGR- 
AM fit 


1- 

(NOT SUPPORT) 

$FB 

TRACK 

TIME 
LSB 0 

TIME 
MSB 0 

**9 — > 


b 

TRACK COMMAND 

$FC 

TRACK 

TIME 
LSB 0 

TIME 
MSB 0 

n w K 

T-9 

«E«) 

b^ MIDI f-* 
tK— b, 2:^- -v 4* >71/ 

DATA CONTINUE 

$FD 






®T'-?jW8M*'t4£ £ 
Kfc-tS. ')v7^'7 7riii: 
■r- ? * L &*< Sr# 1 6 

MIDI -e*— y+ 
fr'd £ iiArK -f > 9 £ il^iS 
IX 9 fctifc 

ACWffltS. 


$FE 


TIME 

LSB 

TIME 

MSB 



(2i& T c (D^-tl- 
TimeL, TimeH (2 
-fnlltic c <nl& 

/// 

I 

u 

1 

$FF 


f5J£> LfcvM'O b t LXm. 
M 16 (HmZtLZ). 
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18.5 m idi v*-*; * sac z >=5 u mm 


MIDI — y — x y 4 ~Ty U "mmDEF.H" it . 


18.5.1 ill 


▼ E1II-18-4 


typedef unsigned int 

SIGN; 

/* 

tt 

*/ 

typedef int 

TIME; 

/* 

isims^n'y?) */ 

typedef unsigned char 

TRACK; 

/* 

#^r 

*/ 

typedef unsigned char 

PORT; 

/* 

MIDI *°- 

*/ 

typedef unsigned char 

MIDICH; 

/* 

MIDI f* ^ ;u 

*/ 

typedef unsigned char 

FLAG; 

/* 

77/ 

*/ 


18.5.2 mmw 

BIOS -CVlbllZ^j*- fit, Mfcit?5\$mLZtlZ>i>m*'J>%<*>0itA,. Lfc**o 

t , T J t>yytitf'e-fv7y = >ttzm&i>, it. 

• TRACKWORK 

mmnYyvtmm^mimt&mikfcX't. 3 >?u, dmix-v*)? 

coy Mftt&mzWifcLit. 

▼ HII-18-5 TRACKWORK 

typedef struct 
{ 


TRACK 

trk_number ; 

/♦track number 

*/ 

FLAG 

trk_mute ; 

/♦play or mute 

♦/ 

int 

trk_f ilter ; 

/♦play filter bits 

*/ 

PORT 

trk_port ; 

/♦output port 

*/ 

MIDICH 

trk_midich; 

/♦output midi ch 

♦/ 

char 

trk_notemap; 

/♦note replace map 

*/ 

char 

trk_ctrlmap; 

/♦ctrl replace map 

♦/ 

char 

trk_progmap; 

/♦prog replace map 

♦/ 

char 

trk_bias ; 

/♦velocity shift 

*/ 

char 

trk_oct ; 

/♦transpose shift 

*/ 

char 

trk_vol ; 

/♦ctrl volume shift 

*/ 

char 

trk_exp; 

/♦ctrl expression shift 

*/ 

char 

trk_resvl ; 

/♦reserve 

*/ 


}TRACKWORK; 
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31 1 8 m MIDI ~?*-VvB\OS 


TRACK trk.number; 


Yy-v?<V&^ZXixZ>. 4-)VY%<nX\ ■& 


%<n h 7 -v ktbX on/off t6. 0 VXft-tt ktbtl U Otek&ikt&. 

int trk_filter; 

&«MIDiy -y-fe-y £ a* 9 *>£&*> 4K-y l»7 4-A'l f . h*'y h t fc 9 T-, t'-y 
hWjfco-O-'S;' -yfe-i?|iaj*5aS. on KLTfc <. 


PORT trk_port; 

MIDICH trk_midich; 

h 7 ■y^Oifi* MIDI-f + Cl CT- 0-15 ZMIRttLtfZn h 9 -y ?cDig#f'- 9 tit^T 

-f- £0 f- -v 4- /Hi g$ $ ivt tfi $ fl S . Oxff(omni) £ ft St't'ftlf, Stfff'— ? 


Cico h 7 -y ?ftl > / — h-^3 > ]- D-;vfiy -7, 7"n /7Afx> -7c0#^-c0g 

7 £ff-5 H#(iJi;£ L, 0-15 -1 

£!S:£tS. 


char trk_bias; 
char trk_oct; 
char trk_vol; 
char trk_exp; 

trk.bias it j]$tl6 note on <7)^ o x f A (-, trk.oct & note on/note off/polyphonic key 

press =£(7) 6. trk.vol, trk.exp it control change (7) main volume t expression (c 


FLAG trk_mute 


#def ine FLTNOTEOFF 
#def ine FLTNOTEON 
#def ine FLTKEYPRESS 
#def ine FLTCTRL 
#def ine FLTPROG 
#def ine FLTCHPRESS 
#def ine FLTPITCH 
#def ine FLTEXC 
#def ine FLTTEMPO 
#def ine FLTMETA 


0x01 

0x02 

0x04 

0x08 

0x10 

0x20 

0x40 

0x80 

0x100 

0x200 


chax trk_notemap; 
char trk_ctrlmap; 
char trk_progmap; 
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• NOTEOFFTABLE 

MIDI — 'J note on/off Sr-TVkT, f&£co MIDIMANCTRL 

12 It t tjfl, iH# £ It 9 fc , note on/off iz X 'I #«*>«**# # a i ft i t. 

0 #@ coifi^ij <T> off-time (c(i, * t. &,') nfiHfrX Hi, off-time (i 

t co y — F off ic&&P# *£|S L, off_flag a* 1 <0 i: C ^ leftist £ fC& 

•2> C t £tfL i t. off.track (2, t<0 / — F * f fc'co F 7 >y y co & <Ofr£f5 L i t. 

▼ miI-18-6 NOTEOFFTABLE 

typedef struct 
{ 

int off_time; 

FLAG off_flag; 

TRACK off.track; 

PORT off .port; 

MIDICH off.ch; 
char off .note; 
char off.velo; 

^NOTEOFFTABLE ; 


• REALTIME**®!* 

mtiffflZmtMikftTt. 64 h * "j F TWfifc £ ft, 1/480000000 &&£ LX, B#P 0 1£*L 
it. 


▼ 0II-18-7 REALTIME*®!* 

typedef struct 
{ 

int rt.lo; 

int rt.hi ; 

> REALTIME; 


• PLACE **g!* 

nmt, tas, % t-y y, /d 7 /i, ^nm z^tm 

ffcztitt. 

cftfe<ft<Ig(i, v>iolii^at±coffilffigco± 0 ^rico-C*, F * F*?^'* 

leiifri Lfc 0 , *Sftwill#!:i5££n&co(eflft> ^ft* t. 
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▼ miI-18-8 PLACE mmw 


typedef struct 


int 

int 

int 

TIME 


p_meas ; 
p_beat ; 
p_tick; 
p_clock 
p_time ; 
p.sign; 


REALTIME 

SIGN 

> PLACE; 


• SMPTE 

Roland f±<0 Super-MPU tfD SMPTE READ/WRITE & E # <9 &*>«»£{£ 

T”, it. W£J±I$, #, 7V-A, t'y 7L'-A<7) 


7 1 #C0 7I/-At^l u SMPTE30 P> (i* 30 7 l/-Af 

1 # E & 9 i +**, IMfO NTSC JSfl i 29.97 T”* 9 , jttt E 3.6 1 1. 

•eET*, £ ft f-ttliSt' £>*:#>, SMPTE30DFT'(fllf9X>2 7R-A£xA'y7°LT, gyg£ 

SMPTEREAL fi, If* L^tv> i f t, 100 7 U-M.T 1 fpt Ltz b X>ft. 


▼ El 1 1- 18-9 SMPTE (T) E 7 P-AgSr>>tf;i/£*| (±) 

#def ine SMPTE24 (0) 

#def ine SMPTE25 (1) 

#def ine SMPTE30DF (2) 

#def ine SMPTE30 (3) 

#def ine SMPTEREAL (4) 

typedef struct 


fc i 9 4 ®SX> X >f 7>'& 9 i T. 


int 

int 

int 

int 

int 

int 


tc_hr ; 
tc_min; 
tc_sec; 
tc_fr; 
tc_bit ; 
tc_type ; 


> SMPTE; 
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• METRONOME 


▼ 011-18-10 METRONOME 


typedef struct 

{ 

unsigned char 
PORT 
MIDICH 
char 
char 
char 
char 
char 
TIME 
} METRONOME; 


metro_mode ; 
metro_port ; 
metro_midich; 
metro_hinote ; 
metro_hivelo; 
metro_lownote ; 
metro_lowvelo; 
metro_resv; 
metro_duration; 


unsigned char metro_mode; 

/ ba y-A.zmhtfrtiTfrZ'ikiibz,. otchmhz-r, 2%e,mw‘p, Bit 

PORT metro_port ; 

MIDICH metro.midich; 

y bo y-^^thtlt 6 t°-b t MIDI 


char 

metro_hinote ; 

char 

metro_hivelo; 

char 

metro_lownote 

char 

metro_lowvelo 

char 

metro_resv; 


/ ba/- b &%}3 ; st J . 

TIME metro.duration; 

y h a y 


• MIDIMANCTRL 

midi 77 t comm* m 
§ £ t * <n izmm l 1 1. 
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Tin II- 18-1 1 MIDIMANCTRL m&W 


typedef struct 

i 


int 


mc_interval ; 
mc_maxnote ; 
mc_maxtrack; 
*mc_sbios ; 
*mc_noteoff ; 
*mc_trackwork ; 
*mc_f ilter [16] ; 
*mc_event ; 
mc_eventsize; 
*mc_fmtout ; 
mc_f mtoutsize ; 
*mc_fmtin; 
mc_fmt insize ; 
*mc_smpu; 
mc_smpusize ; 
*mc_stackadr ; 
mc_stacksize; 


int 

int 

unsigned char 
NDTEOFFTABLE 
TRACKWORK 
char 

unsigned char 


int 

unsigned char 
int 


unsigned char 


int 


unsigned char 
int 

unsigned char 
int 


} MIDIMANCTRL; 


int mc_interval; 


FM / -i i. V* MIDI t— Y (FMT-401/402/403) <r> PIT(:/n 4 -v) sOfiJO 

ARBHifc 1/480000000 tWi (480000 T 1msec) 6. 

-*>■*<?> 1 /n v9<?> 

C* § < & b **, % #tt IBRSUTC* 0 , i i Til 3 > kV - / cotimtz ± £ tt 

izfrfr h JUSSyh? < 1 1 Z. t tfV $ Z. oio, 2msec r > tflc|!iH££r < MJz 2msec <nWk 

{ry-rrii 2msec frh 5msec <4, #<50/ 0 kv 

< Lfct'T'/ 0 7 — v 3 > (4/— AV 7 1 3rfc*) 'C&tt.lf 5msec frh 20msec htz 0 tWSS. itz, vsyncfiJO 


V— 5 r>XV 7 hoi- 5*|SI«Ff6W»*CF£t*4«-a-li 

+# § m f?ij x. If 256 &£*t5£-f 

iWfcli&KfflT < £ / - (mc-noteoff) <7)7/ XCI^St 4. 


**h7-y?$c£fi;£t6. flUl £zi>9'9 9 h?y?+99T~? 1 7 -y 9 Vi'-'r >VX'h £ t£ h 100 £ 
ftllfiSL* loco MIDI -K— 1 o &&co 

7$ < LTS> fv>. 

Z.<nmzmz&Z ihVy-y (mc.trackwork) <07/ Xlz&mt 6. 


int mc_maxnote; 


int mc_maxtrack; 



K BIOS <0 '7-/7 Kwx 
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NOTEOFFTABLE *mc_noteof f ; 

— h • 't'7% i §Mir&t2tsb<7) r 7 — 7. 4 (mc_maxnote)x 

(NOTEOFFTABLE WJ£fle+l) V&bbtU. 

ffl) NOTEOFFTABLE noteof f _buf f [MAXPLAYNOTE+1] ; 

TRACKWORK *mc_trackwork; 

^^77 ? £>ff3Ut tilhW — ?. — 1'77^'t (mc_maxtrack)x 

TRACKWORK XV*#>htL&. 

W) TRACKWORK trackwork.buf f [MAXTRACK] ; 

char *mc_f ilter [16] ; 

■/D/^fxV^ayho-^fxV^A £3£&tZ>. lo^)7^^(J, 128Byte 

h %cr>i$.lzLX’?x7 

L tz'OTZZ. 

^ £* -y -t — assign map £i§ LT#1 £ 

unsigned char *mc_event; 
int mc_eventsize ; 

#*°- hfrfctf) MIDI >f 7r fcRSI"*. il$X> MIDI ^ -yfe-^M: 2 

£fc(i3Byte*tf)T\ (4Byte) X (4Byte) ££ LT & 16Byte fc fcfltfJE 9 *. L*U 

Exclusive r'— ^ JIf'o izliZ ?)'<'•/ V r L £ 9 WT', 

iirr>-y^xv7 

Exclusive f'— ? Lfc*|F y n% 1(7)^*7 7 7 1- AO £ <o 3:^ L £ 7 F V's~f 

f £>L £$t(t(2*AI.£X) Exclusive 7 *— ? (i 256Byte CiJR£ £<7)"C 300Byte LLL& It x h. 

unsigned char *mc_fmtout; 
int mc_fmtoutsize; 
unsigned char *mc_fmtin; 
int mc_fmt insize; 
unsigned char *mc_smpu; 
int mc_smpusize; 


FMT-40X > Ij 7riJ <fct/S-MPU *7 7 £fS:£T&. FMT-40x > >J -X 

8 — h h&&C9T, 

C t. «S(sWtcliffi*ffl|64x8Byte, A*« 128x4Byte g*. 

RlJ) char fmt_out_buf f [64*8] ; 

char fmt_in_buf f [128*4] ; 
char smpu_in_buf f [128] ; 

midiman. mc_fmtout = fmt_out_buf f ; 
midiman. mc_fmtoutsize = 64*8; 
midiman. mc_fmt in = fmt_in_buf f ; 
midiman. mc_fmt insize = 128*4; 
midiman. mc_smpu = smpu_in_buf f ; 
midiman. mc_smpusize = 128; 

unsigned char *mc_stackadr ; 
int mc_stacksize; 

fij 9 &&JU- 1- > r-igffl $ ti b n - 1 ) >v x 9 y 9 £ i&^t h . w 9 i i v- 'ov 4, 5 fc i v * ©in 9 ta, l © 

ffl©x 9 T***®. rtST-li, £.I-Cjg£Lfcy<-y VrS: 4«-Sl|LT«fflt-?>©T-, 
tr'f't i: x ? -y ;t-/<-7D-h S. fliSili 768x4Byte a±T, if- 

/p-^->©4 , T-X;$’ -y 7 £ g- < mwt &"!&■&&$> 6 % lb, Z nz.&. 
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f^lj) char local_stack [1024*4] ; 


midiman. mc_stackadr = local_stack; 
midiman. mc_stacksize = 1024*4; 


• FUNCCTRLfltii# 

TV 'J 'r - a vt, f U 0 f - V t vf-XflX , § tl h a -/w* -y t )V- f- v £ a gkt £ 
££, a-A^-y t/w-tXi, |h]b# 

ic*t 4li(4o<7)7'7°'j 7-v 3 >) l-ttJ&tSF^Sr&St*^ £**■?£ St. 

A'O h<Oft«$rif£>^*|fc££a 
»Lit. h ij ii, >t£ NULL 

St. #ttiPx.'i)^rfe>(±', CtiF> 3 o<7)x> F ij (i, FAR a— t. 

X^tt. t%bh, T-t>7??li, imtl w^x?tcov>TAPTS!itU tfiPTH-Jf 

C fgfli, zco i 7 £ I lit -f 7*7 'J X> TMM.setCFunc() P 

&£f'JJ8LSt. CcoP&fi, IglcAoT, r x-Hf-n-/i^> t/u-f->oaS(;|£^n- 
K 07H)j LX < flit. ## STit tfSIi TMMLresetUserFuncO t ± »J St. 

fl) ») SI5T-* 9, At y 

SC t, tCtF> DOS LIST* §£v>C tlcftJtLT < £f$v\ 

▼ m 11-18-12 FUNCCTRLflJitt 

typedef struct 
{ 

void (*(fc_idletask)) () ; 


short int 
void 


(* (f c_rectask) ) () ; 
f c_recseg; 

(*(fc_eventtask)) () ; 


f c_idleseg; 


short int 
void 


short int 
short int 


f c_eventseg; 
f c_dataseg; 


}FUNCCTRL; 


typedef struct 
{ 


void 

void 

void 


(*(cf c_idletask)) () ; 

(*(cfc_rectask)) (PORT, FLAG, TRACK, unsigned char *) ; 
(*(cfc_eventtask)) (TRACK, PORT, unsigned char *) ; 


}CFUNCCTRL; 
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void (*(fc_idletask)) () ; 

short int fc_idleseg; 

?>\s-+>x-, mgmzr-?* 

A >■?-/') Y i-)^rT7’ l J’C(iCl0i[c-5-(7);w-f-y$'g^'t^;tlcJ;-oT, fotzfri> 1*1 

%>r-?i*<7>£t Y'yATt & £ i izm'-f Z kW-CZ &. 

void (*(fc_rectask)> () ; 

short int fc_recseg; 

A*#- 1 CM*' MIDI A 'O Ywm%t& 9>v-A-vX\ tX-lzffimfenftffi 

T^?A&» ; £%iAl,zmmX-$&. i fiO/k- f- vtfvfV&x § LtCIi#, ds : edi cofttT 
K isXlzA 'O 5fesS«0 dword Cijiiff:/' n -y A iA<?) dword C-?-<7)T 'O 1 co+t T X, -?• 

<x>'-k, oi 9 8Byte '-o itz, bh CliSt#, Mk-0r<ottig, bl 

69A;b rK— h, dh U is X ? lz(£% <X> A Y A* assign filter C <t o Xthtii~& *'£ 
1*'(0J^£feffi*)«Oim dl h7'y^#f-* f AoTt'4. Lfc 

*'*oT, A^JlflSS- assign out X' MIDI tf — h CtH^T&B'jCf'— 9 & ZZ t 1>T*£ h. 

void (»(fc_eventtask)) O ; 

short int fc_eventseg; 

lt#B# c th j] *° - h *' h r- 9 *'•* * 2 tl h tz X/ C of t/m £ tl h 3 - >VS< ~y 1 7k - f - > X\ il^lt IS £ iUffi 
cm* fc£L&*L*it*UifrfefrV'Oli, CX>/k-£>liiU 0 iiAfeacO-Sli 

K?-f 7'1-Si, 

i <r»\'-A->tfvf-V t i&$titz'<%, ds : edi cDi%tT Y’^xizA 'O Ytf, ttz, b\ u 
•sxfizl i-?<7)A'<> YWUtltf- h* { , bh I'iszA'IzliA-coA'O Yfr't'X) h y AotV'5. 

Lfci<oT, IHItf- ? MIDI *°- Hc{il*?1iS®iC7"-^S'* : §«lxSCi iT§S. 

short int fc_dataseg; 

&y-;w*-y?;is-l-y<7)iifV'liill$tzDS, ES-teA/x h KKStSffi. 


• RSCTRL «£& 

MIDI — RS-MIDI <7) I/O £ Lf 7 Y' y A I/0^3>In- 

)V\tyA ~7'y TMM_initRsMidi £• ill LT !££?:£ ft, MIDI Manager 

frtozi—jw <y ? £ft£T. Ar<7)AlX,tl%±Wl'—i-'s<X)Jzy |- i) £/rtTfc£>ft RSCTRL fjgjt 

frZmmLt-f. Z<r>m^'C^m^tltzzx—^-;u-i-'ylt, FARz-fUiz} 

? 2 ftS T. 

-feAA > h tl7L.y h (iP-?£&<) £iei£L£t. 


Tin 11-18-13 RSCTRL Sit#; 


typedef struct 
{ 

void 

short int 
void 

short int 
short int 

}RSCTRL; 


(* (rc_output)) () ; 
rc_outputseg; 

(* (rc_input) ) () ; 

rc_inputseg; 

rc_dataseg; 
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• ASSIGNFILTER 

MIDI -?■ LT, M-iri 

t, E co ASSIGNFILTER 9 # 4 1. 

& S ;K— h t 'f 'O h * s 'fiJ#T St, |R S T S ASSIGNFILTER HsIffciD as_status t 
as-chmap S#ILT t A*t^£ fcSfcfWSflfcfe, ^o-> 

LT, -x— <f-<7>«HfA'-f-v Lit. tt^T, **>*?*£» 
MIDI fcffi* L £ t. 


▼ ® 11-18-14 ASSIGNFILTER flligl* 


typedef struct 

i 

short int 

short int 

TRACK 

char 

char 

char 

> ASSIGNFILTER; 


as_status ; 

as_chmap; 

as_track; 

as_velo; 

as_oct ; 

as_ctrlmap; 


short int as_status; 

&b>y h ^Xf-^XCMJ6t5 (FLTNOTEOFF-FLTMETAcT) BitON TAX) 

short int as_chmap; 

bitO — 15 MIDI 1 — 16 

TRACK as_track; 

tbtlbyy^ 

chax as.velo; 

char as_oct ; 

7 — h X>'<— >y h 

char as_ctrlmap; 

^ > h u—jVi-x. y I) v 7 7 °t 
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1 8.B MIDIV*-S/>BIGS-fl 

S II— 18— 8 iz, MIDI -^-S^BIOS*)— R£jj* L£t. 


rm II- 18-8 MIDI -v^-^vBIOS comm-M. 



«*6u-K 

MIDI ^ — i? ^ (7)t —y° > 

00H 

MIDI 7^-ytO^O-X' 

01H 

MIDIMANCTRL 

02H 

RS-MIDI )\s — -f- > 

03H 

RS-MIDI ;u— f- 

04H 

fij i > h u 

05H 

fnomuntafflxv p ij 

06H 


07H 

jl— -if— 3— ;pvs # .y — 

08H 

JX — +r— 3— ?;u — 

09H 

midi 

OAH 

iSH©BW& 

10H 

if#©**-? 

11H 

if#©— BfW 

12H 

iS#©Sffl 

13H 

K© IS:S 

14H 

iH#I4S©flM# 

16H 

r>tf©IS:£ 

17H 

-fvtfoflX# 

18H 

t0Mf >*"©!£ S: 

19H 

ffl2‘tT>-+°©flM# 

1AH 

EUP f-?Wf > tf©®^ 

1BH 

EUP 

1CH 

Xr-y/t- K©jSff 

1DH 

IslWI^e- K©»£ 

20H 

SMPTE ffl#;fig©!S:$ 

21H 

smpte mwmmnwiz 

22H 

S-MPU nU'fcf&nWc.xL 

23H 

SMPTEW, 1 ]^® 

24H 

SMPTE h 

25H 

U I*- 1-'©®$ 

26H 

l*IM{i^mrt©®3£ 

27H 

/ (- o/-ACOtS;^ 

28H 

TV' f >^y7°©tS:£ 

30H 

T’T'f ^V'y/WW# 

31H 

7+M w-f /U;?©®£ 

32H 

T-t-Y >7 't >v7<n$pM 

33H 

iU^-T”— p y -f nWCx. 

34H 

h-^'y WWM 

35H 

At>X-l-?-y7 '©®3e 

36H 

Atl <K— 1 •? -v '/©AM# 

37H 


40H 

MIDI f'- 9 liitl 

41H 

MIDI t 'r %. >v<r>WL'S. 

42H 

ftHWiS© MIDI f- * ^>v<nM.% 

43H 

^-a©®£; 

44H 


45H 
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St 1 8 * MIDI -7*— BIOS 


18.7 MIDI7*— y-t’BIOSU'^UVT. 


MIDI -v * - v * BIOS iz o v * T , WJ tc If L < BtfB L $ t. 


MIDI — 

COH 

MIDI -?*-*> *<n*-7's ®&z I- 

KOOH 

x> h ij 

AH =00H 

DS : ESI = MIDIMANCTRUIiiI*^<7);JW 


I U 7-> | 

EAX =0(jE#**7ll&) 

-3(a' 7 7 7 , 

- 13(k**R*I*0>X7-) 

- 14(1-TiC*-7>jg) 


m wi 

MIDI — -7-v a ’7 7 — 7 

SLS-t. 

(DS : ESI) 

0 struct MIDIMANCTRL 

SiTcWll 

int TMM_openMidiMan(MIDIMANCTRL * midimanctrl); 


MIDI 

COH 

MIDI — U—X *ti£n- 

K01H 


:c > HI 1 AH =01H 


I '1 1 EAX =0(jE*tt7) 

I jft H ^~| MIDI — i? K 7 A ii*. 

H C jg int TMM.closeMidiMan(); 
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£11® fmTOWNS © BIOS 


MIDI 7^.— 7t 

COH 

MIDIMANCTRL 1*$8<7)®Hf 

AMB3-K02H 



AH =02H 

DS : ESI = MIDIMANCTRL«jg#^<D;jW>* 

EAX =0(iE«i&7) 

l MIDIMANCTRL If fg£I% A thU 

fcjR#L£1\ 


(DS : ESI) 
0 I— 


struct 


MIDIMANCTRL 


IttaCMM int TMM_getMidiManCtrl(MIDIMANCTRL * midimanctrl); 


MIDI 7^—7f 

COH 

RS-MIDI )g|t 

*116 □- K 03 H 



AH =03H 

DS : EBX =RSCTRU8jH*^<7)tf7>* 

EAX =0(jEtt**7) 

-i4crTc***) 

RS-232C > 

Tl\ ^'7^- L £ T. 


(DS : EBX) 
0 


struct 


RSCTRL 


lKaCM&| int TMM_initRsMidi(RSCTRL *rsctrl); 
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HI 18 m MIDI Y*-^>BIOS 


MIDI -7*-$? * COH 


RS-MIDI «fg=l-K04H 


I X > h IJ 1 

AH =04H 

Vj- 

1 

V 

EAX =0(IE$**T) 

m ci 

RS-232C MIDI coAffi* >cr>3£M£Mf%t & 


s > T*i". 


int TMM_termRsMidi(); 


MIDI — COH 


M U X > h IJ x — K 05H 


I x> |> IJ | 

AH =05H 


EDX =HU@n?D ! lii Lft'fca>8af$R) (1/480MS J*tt) 

I | 

t£ L 

n& Cl 

*MfflWy&*$*>oTMIDI K?'f'<£<1s®3*SfcrtO*<l9&*x:' h y 


T"t. 


MIDIMANCTRL tf) mc.interval (c 0 -BIS Lfc t $ , i— y-j&'ff *0 


*uya*£*yBLT, u^t, 

^cO;M i 271 zt£^tz(o, o.-Hf-lifiJt} ^9aM<r>^Z.<7) BIOS 


LX, MIDI Lfrh (1/480/j.s 


^ttt. 


MIDI -Hi, h t, WS5««FlB*ie*fL 

Xii-hlzi) M^x, T7°>) X-'> a >comxit, PIC lz eoi £ 

&9, IfiLftHx h U 




625 



nil S3 fmTOWNS © BIOS 


MIDI COH 


SO l ) ttJ Ltmm X > h IJ «*ga - K 06H 


| X > h IJ 

AH =06H 

xr 

1 

V 

4'L 

1 si m 

fl-WW0&*£fcoT MIDI ttci6x>W9ffiLx> 


h >J T't. MIDIMANCTRL <D mcJnterval (c 0 LT, -x-t-t'# 


^<7)fiJ0 O»S0l$mmHI£ftO ffitT-xT, fiJOIi^xv f- ij tc 


W^-C»?tXfiJLSt. 


zco^y h >j (±, fi] 0 rn L*IDSX>ttf> PIC <7)1&{S-fc<7)M o &AIZ5I 


St. Lfc*»o-C, fea+lw, «<WO&*(*»ltf£glttfltS«>-e, wo 


&*»*£&* LT 2 0 St. 


ZtlZWi <* KJi, T7° ipr-'/a >IIIjTtIfJ<7)itt/{t, L^^H^tcT LT 


^ S *» £ 7 36* * {f e L , Z t S'°xt Z J: 7 -7°a 7? Z > 7 iz 


if tmtco s-^t. 


St, W0a*SSlt#ltSttl8fc*Siki»fe, X?y? little (1KB 

a±) imt h ***** o st. 

c ms| 

tL 


MIDI 7* — $>+• COH 


i- ko7h 


| x > E ij | 

AH =07H 


DS : EBX =FUNCCTRL«itI*^>*-f 

A 

1 

EAX =0(jE#W7) 


- l(fCC 4 ««!»*) 


EDX =X— JU/Ty ? )l— J->/\y KA 

si m 1 

FUNCCTRL — t X £S#t § P — v a >T 


t. ^7/- i'li, 'tX>I^T£#IL St. 


EDX i:lIMl£t5 3-^''y 7^— f-y^y Kvw* s '4t LftS t. 


tcofitli, ^coj.-Hf-n-yw-f-y 77W-t>T)^#^>^tfOPft/{IiLtc:fiJ 


fflLSt. 
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m i a m midi v*-^tbios 


(DS : EBX) 

o' - 


struct 


FUNCCTRL 


C int TMM_setUserFunc(FUNCCRL *func_ctrl, int handle); 


MIDI 

COH 

n.— if— n— J-xd^M 

«Aga- K 08 H 


x > hU 1 AH =08H 

EDX = □ — Jl/st"; $ )[/— >/\ > 

DS : EBX =FUNCCTRL*it^<7)xi-W>^ 

') I EAX = 0(jE$^7) 

fycD^yh'JZ, FUNCCTRL v a >?t. 


(DS : EBX) 
0 


struct 


FUNCCTRL 


imaCMifcl int TMM_getUserFunc(int handle, FUNCCRL * func_ctrl); 


MIDI v* 

— i>* 

COH 

i— If- 

=i — ;u/s'>v ^ ji— ^ ><7)jS^ 

*flga-K09H 

| x > h ij | 

AH =09H 

EDX =Zl-;i//\'-y ^>/\> KUu 


I U * - > | 

EAX = 0(IE$**7) 


1 Si B J3 1 

— ;WN'-y hvtytfj&co, 

XTt. 

fo r7 — / W < ^ ;u — 


int TMM_resetUserFunc(int handle); 
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H II SB fmTOWNS ffl BIOS 


MIDI 7|-y + 


COH 

MIDI 7 - — t {dt| 


«Wi=l- KOAH 

I h U 1 AH 

= 0AH 


BL 

= h 


DS : ESI 

= 4-0 Y V s — ^ 


1 U EAX 

=0(jE#»7) 



w I MIDI Me, Z.cot$, 4 'O Y 

r-? j *4 xvmfcztitz 

it. fcoi, rtt<T)fi7 fltftbtiUtA,. 


(DS : ESI) 


0 

DW 


4 

DW 

'i *< > h f'— 9 A X 

8 

B 

xr-^x 

9 

B 

f'-X 





\r-7V4 X?f$%.2titz'<4 V 




B 

7*-* 


|t%^ C Wife] int TMM_outputMidiEvent(Port port, char * event); 


MIDI 7^-yt 


COH 



K 10H 

1 h 1) I AH 

= 10H 


DL 

=0(MIDI 7r-f h) 



1(EUP 77-1^7^-77 h) 


DH 

=0(«±) 



OW (B££ni$Cflft*) 


DS : ESI 

= ~7\s 4 t^<D?£4 >$ 


ECX 

= 7'P-fA*777lt-fX 



DS : EBX =3tHBBte£«> PLACE *jg#^<7>dW >? 
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3118* MIDI BIOS 


1 IJ*-> 1 

EAX =0(jE**7) 

w\ 

>Vt. ff£L|B]R#lc 

DS : EBX^fit, PLACE M 


L 0 Vt. 


(DS : EBX) 

0 struct PLACE 


int TMM_playStart(char format, FLAG rec_flag, char *playbuffer, int 
size, PLACE * place); 


MIDIt*-S>* COH 


mm<nmT «uizi-kiih 


1 X > HJ 1 

AH = 1 1H 

1 U 9-'y 1 

EAX =0(jE*»7) 

1 Si m 1 

>X"t. 

iK^CMSSij 

int TMM_playStop(); 


MIDI "7 COH 


Mt£ = 1- K 12H 


| x> MJ | 

AH = 12H 

| U 1 

EAX =0(jE#»7) 

1 Si W\ 


iacii 

int TMM_playPause(); 
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H II SB fmTOWNS CD BIOS 


MIDI COH 


mmamm mz= i- k i3H 


1 x >TU| 

AH = 13H 

1 'J *-> 1 

EAX = 0(iE$**7) 

\m m\ 


IKSCfW&j 

int TMM_playRestart(); 


M|DI COH 


iJlii't— 

■K«>ifiat mi- i-ki4h 

x > H) | 

AH = 14H 


DL =0 (/— 


1(X> KU*S3e) 
2(JU-7»±) 

U *>-> | 

EAX =0(IE^^7) 

W T1 

ill#*- K£t££L it. 


i mr-rtmb'ixi, 


Li t. 


;v-y°u^t, i%mr-?frfcb'?x i), is# 


zmn nt. 

££CHtt| 

int TMM_playMode(char mode); 
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m 1 a m midi v*-y-pBios 


MIDI 

COH 


mm* i-k i6H 


x > h IJ | 

AH 

= 16H 


DS : EDI 

=>1l^iS£te*rtT5 PLACE 

A 

1 

EAX 

=0(IE®!*-7) 


DL 



EBX 



I ift W\ mmm, lx, 

— V 3 >~ci ~. 

DS : EBX t PLACE M&fcn is J: tfat#RIS ?77<0h'7t' fft£ l± 

t L •) T"1~. 


(DS : EBX) 
0 


struct 


PLACE 


7 6 5 4 3 2 10 


0 

0 

0 

0 

0 






L 


PLAYFLAG 

PAUSEFLAG 1=— B^jh^ 

RECFLAG 1=11 


C Hifc] int TMM_getPlayPlace(FLAG, unsigned char * *ptr, PLACE *); 
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H II BI5 fmTOWNS © BIOS 


MtlDi COH 


ftiSga- K 17H 


I X > H)| 

AH = 17H 


DL =0(1/10 BPM JUffi) 

l(/xs ¥14) 

EBX =-r>tfi fclilzg^^WcT)*? 

V* 

I 

V 

EAX =0(]E?if**7) 

1 M Ml 

tvtfoKSfcfT? Hw-ysVf, •f:'iS(l«iSfc9tt*) ifcliffl# 
^*c0^ft£$£Lit. ¥14li, r^tfd/lO BPM ¥14) £3IISW>bpintf> 
1/10, ¥14) 4 d^«fIBT» 3£ Lit. 

V'tfii, 5~500bpm<^®HT*3rtmii*&») i-£A,. 

|KiCM$d 

int TMM.setTempo(char type, int tempo); 


MIDI "7^. — v>-v COH 


T->#0)W* mi- 1-K18H 


| x> HJ| 

AH = 18H 


DL =0(1/10 BPM ¥tt) 

l(A»s ¥14) 

1 'J *-> | 

EAX =0(jE$**7) 

EBX =ISi£L-hifcl*ra»*»<B:ft* 

n* in 

04Hf**>**£#flllLit. ¥14(±, 


1/10 BPM ¥14£3%P£©> bpm co 1/10, ms ¥14£"V'l 4 o^coPtMT”^ L 
it. 

Hie Ml 

int TMM_getTempo(char type, int * tempo); 
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SI 1 8 * MIDI •?*— y-fr BIOS 


MIDIV^-y-v COH 


*S*ix>tfc7)f£;t «8&n- K 19H 


| X > h IJ 1 

AH = 19H 


EBX (0-1000%) 

1 IJ ?-> 1 

EAX =0(IE®**-T) 

1 ft W 1 

tji&wcfc § at v> i r > *° *■ , £ titz'-t — fe y r - y -raft s •£ * t. 

0%^iStUXf7rii^- Kfc*9, rxr-yy^- («fta- 

K 1DH)j A X > ^XMl Z t i t. 

S£i“cMH 

int TMM_setRelativeTempo(int relative-tempo); 


MIDIv^-y-v COH 


K 1AH 


| x > h IJ \ 

AH = 1AH 

I U 9-> 1 

EAX =0(3E#»7) 

EBX =W&7># (0-1000%) 

1 ft m 1 

EBX fcftAfltO it. 

|K£CM»| 

int TMM_setRelativeTempo(int * relative-tempo); 


MIDI-7^-y-v COH 


EUP 7- 

mm~ \- k ibh 

x > M) | 

AH = IBH 


EBX =EUP (- 280- — h 280) 

') 9-> 1 

EAX =0(IE$|*7) 

m 1 

-cv'S eup 7r >t *&(*?>#&, 
EBX OttJiJnJMTCl-. 

i^crai 

int TMM-setEupTempoOffset(int tempo-offset); 
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H II SB fmTOWNS © BIOS 


MIDI COH 


EUP 7- 

mt- i- k ich 

x^Firi 

AH = ICH 

IJ 7-> 1 

EAX =0(E*»7) 

EBX 

m m i 

3®&KS3tiT»-'S EUP*S*fr>*°£ EBX it. 

IlSSCMiSd 

int TMM.getEupTempoOffset(int * tempo .offset); 


MIDI COH 


XT-'ytt-Fomft mt&z i-KIDH 


x > h ij | 

AH =1DH 


EDX =m'<7?n y ?& 

'J 7 - > I 

EAX =0(jE#**7) 

M —*R} 

XT-sy'mm*- k ( (mz^- k i9H)j -co%£i§:£ 

T-, jiff 7 D 7 7 ScT'fH £ § tl tz ? o -y ? It — 7 X X jWfiff L 

i t. 


0 ©>1$iig£f£o T, X r >y 7°§i#& E **T* £ i t. 

IISSCMISd 

int TMM_stepModeEntry(int step.clock); 
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* 18 * MIDI * 7-^7 BIOS 


MIDI v7 — v-v 


COH 

mm*- Kfl)»6 


mm=i- k2oh 

1 X> h IJ 1 AH 

= 20H 


DL 

=0(rt*^-fTBI»3^-K) 



BL =|h)^A*^- h (DL = lmi^) 


2(SMPTE IsDUR- K) 

DH = 0(S-MPU 
1(S-MPU 

2(MIDI K) 

BL =PMBAa*- L (DL = 2, DH = 2 <nt #) 

CL = SMPTE ^ T 7 
CH =i9-M3EUk;|/ (jfi&K 7) 

1 ') *-> I EAX = 0(jE1|ffc7) 

I Sft a J~] K £‘lx/E't''?>T''< P— v a > X"t. DL 5 

?rif ltse&l-c^s 

FMTOWNS*#:^^^vT”|H]M^t 9 it. MIDI 9 
v-yimmu, m%$titzw\mAtitf-bfrt=<n?v.y??mmzt<o£-f. * 
tz, SMPTE |B]M(±, Roland LtSuper-MPU( ''S-MPU" t w£t) <0 SMPTE 
READ/WRITE tl -y?fc |5]« U MMm VTR %Zk<7) 
|5]Wi^#* s 'T £ £t. 

WM C MS) int TMM_setSyncln(char mode, PORT port, char master, int type,int 
level); 


MIDI v 7 — v 7 

COH 

SMPTE 

Sign- K 21 H 


I HJ | AH =21H 

DS : EDI =Xf- t-milZOiT REALTIME &&#''<?>#'(>* 

I ')*-> I EAX =0(iE$**-7) 
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nil SB fmTOWNS CD BIOS 


k m 

REALTIME SMPTE |ii]»j£t &i§£-WX 9- M$JM£R 


% Ltt. 


DS : EDI t REALTIME t & 9 ft. 


(DS : EDI) 

0 struct REALTIME 


int TMM_setSmpteOffset(REALTIME *time); 


MIDIv*-v-v> COH 


SMPTEHJ««j*<7>|fcJ6 «|Ba-K22H 


1 X > h IJ 1 

AH =22H 


EDX =^TAv^(1/480ms 

ECX =**3E#t>*IW(l/480/isJ|M&) 

1 ') 9-'y 1 

EAX =0(iE#»7) 

IK m 1 

SMPTE |h]W * t 4 / - 9 £ L & T. 


vf*£«i.L&v>L£<7)?'fA7 960000(2ms), RjEft fc&m 


ii 96000000(200ms) ft. 


PIJWWMJ&CSfcoTJi, SMPTEB#F B 1t^#M^H#giJ<?)||^#(i#£WL, * 


4A7^cD$gH(cA^t?I#^M^L^t. SMPTE 




t SMPTE £|$M t 2ti /t!A7 f WISH 1*1 & £> [5] 




t. ■ZtLVbf'f AytWiSHf-JlXS A&V't §(i, HMtti-ftfc t W t Lf 


ftitt. .LWJ:-? fcftiSli, S-MPUt^cO SMPTE ttlHME L < K** 


tltcfr'itzO, MIDI iff 4, 


Sil fctSfcAKHTfctlit. 

iKSCIHttl 

int TMM_setSmpteLag(int lag, int correction); 
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SI 1 8 * MIDI H*-Vv BIOS 


MIDI -?*— i>v 

COH 

s-mpu AmnaiKje 

K 23 H 


I x> HJ | AH =23H 

DS : ESI = REALTIME«jg#^<7>;JW >5 

I I EAX =0(iE$i*7) 

IK M I REALTIME S-MPU ^ftol30$ft<7>fit£|$iSE L S T. 

DS : ESI t REALTIME LL'9 T'T. 


(DS : ESI) 

o' - 


struct 


REALTIME 


IMaCHifcl int TMM_setSmpuTime(REALTIME * TIME); 


MIDI -?%—$>■>? 

COH 

SMPTE 

mm=i- K24H 


x >■ h- 'J | AH =24H 

DS : ESI = REALTIME 

DS : EDI =SMPTE«3t#'M7)JilW 

') 9 -> I EAX =0(3E#*7) 

K I REALTIME fltftttoH&lfllff SMPTE IffittfW * >f * a - H 

LST. SMPTE^Itfrl-iiT w — -i-fti* $>&<?)'?, 

9 it. 

DS : ESI t REALTIME K&fltaHft, iJ itXDS : EDI t SMPTE Sit 
tt=<!0|l5ffili5fc<?) 1 13 1 ft. 


(DS : ESI) 


struct 

REALTIME 

EDI) 

struct 

SMPTE 


l»a C HBd int TMM_realtimeToSmpte(SMPTE * smpte, REALTIME * TIME); 


637 



* II SB fmTOWNS © BIOS 


MIDI 

COH 

sMPTEi$raA'&*i$ra'M&£#i 

m^- 1- K 25 H 


■X > h ') I AH =25H 

DS : ESI = REALTIME$fii#^©tT 
DS : EDI 

1 EAX =0(IE$**7) 

K M 1 SMPTE M&tiW REALTIME *£1*O3|ll#F 0 Tltfg(c$$ 
L it. 

DS : EDI t SMPTE fltjlttaHffi, js i V DS : ESI t REALTIME 
f£09|SIH$(±&<7) t & 9 Tt. 

(DS : ESI) 


struct 

REALTIME 

EDI) 

struct 

SMPTE 


IMaCMifel int TMM_smpteToRealtime(REALTIME * TIME, SMPTE *smpte); 


M^DI 

COH 

IJ^E- h^E- K (Dixit 

«tg=i- K26H 


I x > HJ 1 AH =26H 

DL =0 ( ') "E- h K OFF) 

OLWCJ^E- h -t— K ON) 

EAX =0(3E«»7) 

ift a -3 1 U -t- h^e- 3 >T*t. 

K$FA), nyfl-a 

($FB), XPv7" ($FC) fcl6«F Lit. 
feS C Hj&l int TMM_setRemoteMode(char mode); 
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HI 8 m MIDI Y*-S»BIOS 


MIDIv*-v>-y COH 


|W!^i-§-Hi*<7)^ mm- 1- K 27H 


| X > h IJ 1 

AH =27H 


DL =0(|H|^«#tU*OFF) 

l(|s|^fl^tiJ*ON) 
BL =RJ«fl|-§-m*7R- h 

I ') 5>~> | 

EAX =0(]Et*7) 

IK a £ 1 

MIDI ? n -y 9 (|5]«It^-) Z&Jjt&X't SMPTE 

lnlffitcoV'Tli-9-iK— F £tlT7>£-fr/v. 

IS^CMSI 

int TMM_setSyncOut(char mode, PORT port); 


MIDI vt-v-y COH 


y b ay- 

-A <WBfe «*B3-K28H 

x> MJ | 

AH =28H 


DS : ESI = METRONOME«it#^(D/-fx-f 

') 9-'y 1 

EAX =0(jEtt**7) 

K a H 1 

METRONOME ft ^(cfsEoT, / 


DS : ESI t METRONOME ttsV ft. 


(DS : ESI) 

0 struct METRONOME 

SWCHl] 

int TMM_setMetronome(METRONOME * metronome); 
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H II SB fmTOWNS © BIOS 


M DI + COH 


«U6=i-K30H 


| X > h IJ 1 

AH =30H 


BL =A*tf- h## 

DL =7-tM>V'y7"*-S§-(0~3) 

I V *-> | 

EAX = 0(IE$**7) 

\m b m 1 

L icot'T, iJb Ai tK — h^<7) 7-*H 's^-/~7%Wl'SL LSI". 

iKSCMKd 

int TMM.setAssignMap(PORT port, char map_number); 


MIDI v-v COH 


7*M >-?'vZT(nm% «U6a-K31H 


I x > HJ | 

AH =31H 


BL =A*tf- LS# 

| ') 9 -> | 

EAX =0(iE*»7) 

DL =7- tt7>V>yT"S^(0~3) 

IK w i 

fi£?ilfcA:brh 0 — h Co^t, 1 '^<7)T^4 y r ?v'?<7)WixLliiL% 

#hs Lit. 

lescHsi 

int TMM_getAssignMap(PORT port, char * map_number); 
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m i a m midi bios 


MIDI 7^— 

COH 


«fgn- K 32 H 


1 i> HJ 1 

AH 

=32H 
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int TMM_sendInternalVoice(unsigned char data); 
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int TMM_setInternalChannel(unsigned char voice.ch, MIDICH midi.ch); 
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C Hfjj&l int TMM_getInternalVolume(char volume); 
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SND_key_off endp 
include codeend. mac 


include codebgn.mac ; 

. ; int SND_inst_vrite (ch , inst , buff ) 

;int SND_pan_set (ch.pan) ;int ch.inst; 

;int ch,pan; ; unsigned *buff; 


ft i* 



m 3 

o i 

•H X 
X M 
i d 
Tf -H 


§ Q i3 


i to* •» o a 
- - -H •> 3 -H X X 
IX W X O 1 0 73,0 
> t 3 ® ra m © © © 


X O tO>tOtQW>>>>r 

d Cl ©OdddOOOO 

P-I (x ( 1,0 (X(xo,a a s ^ 


a, cx cx, © x 
- o o o © © 

o CX, CL, CX t—i Cl 


o 

"O 


I -H TJ 
Q - © 

5 4 EL 



•H X 
XI © 

X ) 1 -H 

§q' 13 


P ^ o 
X d d 
© cx, CL, 


+ 4- CL, 
CX CL, xi 
XX® 


cx >— 1 ^ •• X 

M ••••MX I 

© to 0) 10 to XJ 

- raw •> o d 

cx cx x x -h - « -h ~ 3 -h 

XXXT3 M rH X ©X O M 

®©©©©Xt 3 ©©M© 


> > > H CX 

o o o © o 

a a s o cx 


a ft 

s © 

x a 


cn to 

+ + 

cx cx 


.... x l 

CO M CO TJ 

M M O d 

xx - « ~ 3 x x 

XTJrHrHX O X) X 
© © X T) d w © © 


> r-j CX CX X 
O © O O © 

a u cx cx ci 


Q - 
55 X 
CO u 


•H X 
X M 

i a 

X) H 


B d ft 


- Q 
O 2 
M CO 


CN to 

+ + 

CL, CX M 
MM O 
© © -H 

““.a*, 

M M <# TJ 
M M O d 

xx •> •> - 3 x x 
XtJiHXX O X) X 
© © X © © M® © 


S3 


CX CX X T3 O 


cx cx cxcxaaaocxcxc 


* 


ID 

o 

~a 


u 

flj 

a 

S ) 
"© 

O 

O 

© 

T3 

d 

o 

d 


714 


tts c ^'Tx'C ^ bios (Dvyyiuya^3 a 



P 



H 

O 



X 

rH d 



|| 



CJ CO 



g 



fl 



P i—i 



O + 

P 


co x CX, co 

o d co o 

•HI © -H 

HH 

«H 


X >1 «— 1 X 

1 ® ” X 1 

*d c^M CO O) 'd 

f 


la 1 13 kISJm 

•d 


OS® X rH 43 O X 

Hi co a © x d co © 




| 

X 

d -h 

O 


P rH U x rH P-t 

P X O M > > H ftp d O O 

W H 1 , *i n n cri ri rri erl 

43* 

P 

PSi-JM |J U U TO U V H IU iU 

0 ftft ftB B U fth ®Q a 


X 

d 

TJ d 

d bo 

d 

p 

l 

£ t! o E ® 

d tJ P 

p d © 

M 

1 

O O "O in T3 

X X O m O 

d d O ™ O 

g'i'll 

Z 43 

>> >1 ® o ® 

(1) n\ r*-H ^ nH 

CO O CJ * 

fl S 

w ^ v -n XI 

X X 0 r 0 

1 1 rH ^ iH 

p p p <3 

•H -H 

1 1 .g o d 

•H -H -H CJ 


Sd 

o s 


CO + + 

+ cx, cx, 

OhX X 
XI ® ® 


III 

X O O 

o > > 


a, 

X* 


■s 13 


I TJ X O TJ X 

i a) ro w 0 ® 


& 

0 


§ 

43 


•S I 

43 iH 
I O 

-a > 

Bd 


IS Hr 

) a) 43 i 


43 43 rH 

M [Q > > >rj aap 

ddOOOdOO® 

ftaa s a u txftM 


0 0 o o o d 
cx, cx, a a e o 


T 3 ® 
d ® 
® TJ 
P O 
I O 


Q U 
Z (3 

CO -H 


N- 

O 

"D 


715 


ft as 


© P 
p © 
•H © 

p a 


3 Q 
o s 
ra co 


to w to th 5 

XX « •> « - 3 X X 

^3 -O ^ J H O TJ 43 

ojo^'d'OnIra®© 


P 43 T> 
X P I 
© 0< © 


43 43 rH 

t0t0>>>>rHPHOHp 
PPOOOOrtOO© 

aaa 0 b b u ao<h 


P -H © 
P rH P 
P 43 © 

x p -d 


co 

rH 

-o 


© © 
P •© 
•H O 


> H Ph Oh Oh © >P 

o d o o o « o © 
a u i^ucxcurH a p 


TJ 
to o 
P o 


I rH 

a u 

2 d 
CO -H 


O TJ X) 

X ' H -> i 
T) 43 O 
©to to 


a- 


P 43 
X P to 
© Cu P 


M > r-j 

P O Itj 

Oh a o 


i Q 1 


9 wj-p _ 

3 © © a 

43 P *d <H 




p p o o o o 


716 


ttfliC H-i'x-f:? BIOS ffl+J-V^U^D^5A 


MX - X - P 
43 O H O 41 O 
© © 4 3 © (d W 


0 a u afth 


© p 

§ 13 


S 13 


u 

© -h 
©HP 

P 43 H 

x © S 3 

© fXiP 


00 

tH 

TJ 



p 



u 

•H 

H P 


43 

I 

© 

© 

■S 

p 

a' 


Q 

CO 


41 I 
00 X) 



p a 

to • 

I X) 
43 fl 
I © 
© © 
© XJ 

a o 

•H U 


Q U 

£ a 

CO -H 


% 


r— i CN CO -rH 

00 tH O + X 

+ + H (3h XJ 

a, (X, 43 43 © 

43 43 41 I H © - 

© © -©< T3 XJ «— 1 ' r— i 

i "“l ""l £j X * ji M x 

41 41 41 <3X143 ©X>43 
43'did CO © © L - J © © 


> > > rH 

o o o © 

a a a u 


> > > a* a © p 
o o o o o © © 
a a a a, o.h © 


& 13 

•9 § 


43 

CO 41 I 
MW© 

x" i 

<J 41 o 

© <d m 


41 41 

CO CO > > 
© © O O 

aa«a a 


h aap 

© o o © 

O a. Oh fH 


© a 

m • 
I TO 
© rt 
i © 


717 


extrn sound_bios :n< 

public SND_fm_timer_b_set 
SND_fm_timer_b_set proc near 


sound 19. asm SND_pcm_wave_set endp 

include codeend. mac 

include coaebgn.mac 
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int SND_pcm_wave_move(wave_source,wave_destination,size) cedi sound.bios 

unsigned *wave_source ; pop ecx 

unsigned *wave_destination; pop ebx 

int size; pop esi 
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SND_joy_in_l endp cadi sound_bios2 

include codeend. mac mov esi,ss: [ebp+12] 


int SND_elevol_read(num, *l_vol , *r_vol) 
int num,*l_vol,*r_vol; 
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extra sound_bios2 :ne; 

public SND_elevol_all_mute 
SND_elevol_all_mute proc near 
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SND_elevol_led_set 
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include codeend. mac sys_12.asm 


MOS_getHorizon(int *xmin,int *xmax) ; 
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MOS_getPulse 
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m Sc&IfcU #exit : 

int MOS_getWritePage (void) ; 


int MOS_getCheckTime(int *time) ; 
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public EGB_getResolutionPage 


EGB_getResolutionPage proc near sys_44.asm 

mov al,ss: [esp+4] 

mov ecx,ss: [esp+8] include codebgn.mac 
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EGB_getResolutionMode endp include codebgn. 
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include . .\inc\codebgn.mac push ebp 
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MOS_eventnum equ 003h . 386p 

; assume cs : SAMPLE_code , ds : SAMPLE. data 

public M0S_getEvent2 CGROUP group SAMPLE_code 

M0S_getEvent2 proc near SAMPLE_code segment dword public ’CODE’ use32 
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align 4 SNDINT_start endp 

INT_BIOS proc near ; 

call pword ptr fs: [INT.OFFSET] ; M 0 S flj U 
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SND.WORK db SndWorkSize dup(O) ; SND r 7-^x'J7' 

INT.STACK db 1024 dup(?) ; * ‘V * 

STACK.BOTTOM label byte 
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0 FC 1 

XADD 

R/M, Reg 

t-17 7 Krt#£ 16/32 e-y h i£&vm 

0FC8—0FCF 

BSWAP(byte swap) 

Reg 

32 h*-y 1 7-7X?|*|$£ 8 K 7 h 
X 7 -y 7° 

0FA6 

CMPXCHG(compare and 
exchange) 

R/M, Reg 

8 K-y 

7 7 K£j£*5L, (5]tT-*lLl±-* 2 
7>Ki ! flt'S7^Ki:A5 

0FA7 

CMPXCHG 

R/M, Reg 

16/32 f-y hWt7JfaAF-/i;il 
^72 K£it&L, P fCfcfllf® 2 
^■^<7 7 K75''S 1 ^■'^7 7 K CAJ 


E.'l .5 486 CTb VX$<D\dv h^Mfecfcy-iiSn 

TEIE-2 l£5*77^Ui>X^ (EFLAGS) (TJiiip tf >y h 


bit 31 


18 


14 13 12 11 




IOPL 


| | mtzv-m&zuxtzv? i 


FLAGS 


m E-2 6 oamy (eflags) - eii, ac(t a # si;dn $ 

titbit. ;oe»m, 0 *> t # 386 ltc-rst, 1#fgi--<;7 3(^— ?*- 

JWWfcJi, f-^IttW7^vM7-F«f, 
r7Vu-7- K*ff) $a*<, ^tc&^SCROwAM 

h* 'y h t>* 1 <nm&, T?' (jfy 1-7 *j\,v («*17)oW9&*£ig|&L£-*-. 

&fc\ T7^>Ffx7?li, 386 T lift *£»CPU OWr AtMilBUHfc 

i-itX**, ■v7W^-7 s o-fe -yHfwfc £(2vh‘7tc1--i>'£'^/> s '& 9 £1*. 

#WI/^?CR 0 

fijfp 7 -yx 9 CR0(® E-3) cnmnis i fc i’ 0 Tt. 
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80486CPUffi« 


• CE(t -v-y '> 1 ^ t — 3/ JU) 

F*\l/lcA -V"/ 's ■=• £• 'Stjjict (1) fr, &p?jj(ct'i> ( 0)t£7j\USt. W£jJ<7) t , 5 x 1 7 I- 

(t-y h V 

• WT(SiS##a*) 

t £, 1 & ^ U coiS^T Kwxtc &Is] t 

t'-? o toi ££•&-£ St (7 yf bx;u— ). O&AIS, F^A-^y vitcti## 

&A£lT*>t, ^*5.X*y fcrt5tt#S&*LSt. 

• AM(T’ ; 7 4' X > h VXX) 

IWEy h*n &G(i\ EFLAGS <F> AC t*7 h ** 1(77 4 X > h f-x-y X £1 t7 ) T«$S 

0<AE £(i 386S$E£9 it. 

•WP(7-1' h7o7^ h) 

386 'eU'itgt'o t, K(c ± S*! jiTUco^T, 

486-efctCoe-y h £ 1 fct£ t7*>u IfcihtSd *:**?§ St. WP=0<DJ:# 

l±, 3865$t&9St. 

• NE(ftttffl*) 

FPU^x?$ftT^*v'0#tt#»£L;fcfc s, **Hitttti6jWifli;5fiSta*, dwtr-y 
h ** 0 <7> t £ IS, y'-K?x7tMEl^K^<^t:?K®9|njlt&dfcj&*-C£St. 386 X>R# 
ftfci: <*TfcfiT^fcWT, -eixEc7)S*tt^5fffitl>/i^c7)(6X)T-t. NE=0x>t£fS, 
16 t%0 St. 

• MP(a7°P-fe'y9-R^) 

386 w C'!±'^E)tiTP'/4, FPU ttEnlU^l^&t & t E 1 t&7Kt fcf-y h (1 <7> E §*#&) ii, 

± 9 486 tN±a&*BfcK:$:9 S Lfc. 386 EttEfctfcOfciWRLfc&O-e, 9 
-fe y M$, 0 (C&9 St. 


765 


ft m 


▼H E-3 CRO h 



| | h I' 1 ’S&.ZMzV-j h 


•ftJftll^A^C R 3 

ffeijfp v 5>X * CR3(EI E-4) Tj&Jn S t -y h lt%0) k&f) Tt. 

• PWT(^ — ify'f hx^l/— ) 

Hf+tt^r -v-y v-a-X^e U y -i Y X;u— £fr i & £>lf 1 , 74 F A ‘y^( J ft 7 yi 

fc*§R1-)«&*fel;rO Ltt. 

• PCD(-~s— v 5 ^ -vy a. -i %-—y"J\/) 

'<- : Jf''t v X Y ij co^<— XT F>xt^§ta^-^i:ov>t, \HM5-W '>^*^^(0) 
(1) *' £&46 1 1. tztd L, /'- F^xTt-Jftyya^ * — 7VF (KEN) CT^r-fT' 
A ^CtSC. J: OSBfcrt 5 '* 0 i £ li, fi^Xf-SB^-y $/jl 

ifciiy t'j (c^LTT^-fex^'ifbast. 

▼ HI E-4 ©ffl U X X X CR3 (Dilflq fcf -y h 


bit 31 12 43 0 


v'f' 1 U? b') (O'*— XT K lx X 





0 


0 

P 

P 

W 


0 

0 

( 4 h/^~ v) 

0 

0 

0 

0 

0 

c 

0 





D 

T 





1 1 mtz'.zmuzM^'y h 


E.1.6 TKbX^y?T^£>K 

8086 "7° n ?y Atli, -feXV > KV)')' tt7-ty h FFFFH £lSx £> t 

3, 10000H £HL9lv>fcft, t%bh*-'*-yv-ltzm*m82ti, TFVX77 7°T 
x 7 X K (5fe4g t **-S^**ii) ibifxT v> £ L fc. 
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80486 CPU COW 


80386 Tii, £ co J: 10000H fcfiiST Kwx*7?-feX3<VtV'i Lfc#, 80486 

X^ty-yfTy^'y K$fiS idfcfrO i Lfc. ZtUz&t), 8086 k 

it. 


E.E 


486 cioti 386JB<7>V7 h /Uf(2^7)i i1£;t i t. £ £ 

tit *< 3 *^^fcov»TMilTfc§it. 

E.2. 1 DOS-ExtenderCRUN386] zmzyn V’jUOMS 

fV'HiSk, * 4 f ^7^- K (/ n f ^ F t- K) orD 7y A f, 386»««t!i6oT 

V'fc DOS-Extender ^fwi if$t iiTs 

RUN386 <'7°n^'7A^> <^y/ — ?> 

Woti, IBTkUft^ftti-i&T Lit. 

Ztlli, DOS-Extender if 486 co W^i/Kc&o X f'&t'TiP AT”, 486 ^v , Xt^V' " 7 h t a. 
TCD^^k<0£:r t°-LT, *-,<-74 h LtLii. (ifttft Lit. 

1t<r>tztbKWimi& t, 486 mco DOS-Extender {>, "RUN386" coii 

ft. t&tt, DOS-Extender £*tmt'<yf-7 7'f M "~.BAT" )cr> [*]$£^Ht£ 
i l i-&oTV'§X>-Ct. 


E.2.2 F-BASIC38B (DMa 

386 iff-eicPf & < BASIC 7° o 7* y A **, 486 Xft o X 386 ^X»i tco 

F-BASIC386 TjKjfr't t, 7 -fe-3>j&*fflT3MrT& * < =Sr 0 i t. CUlli, 

486^T'(i F-BASIC386 V2.1 <F> i"OVX' i £'<' &v >£#>-£*, 7 ttftli'IS? 

'ft: L i t. 
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0F-1 fi^Lit. 

80386 mmn 2 4$B*> G X - h L fc fmTOWNS (i, fr'\HMX £ & 9 4 ?° 

(1F,2F,1H,2H) CfgMLfcft, &*!£&*: (10F,20F,40H,80H) LT, fmTOWNS II ^ t ®W 
Li Lfc. 

towns ii iztct, t, ztnxx>mmx>%mm ( 0 x 10 , 0 x 20 , 0 x 40 , 0 x 100 ) xu^ c, 5 

Gtcl&X^-XTiSW&XTW XT’W-frS (UX10,UX20,UX40) Mink 0 i Lfc. 

fcV'T, 80386 Ig#c^tt(HG20,HG40,HG100) 

t 80486 (HR20,HR100,HR200), -ft® 14 80386 Itftll (UG10,UG20,UG40,UG80) 
x, ftifiv*?*—- ?vx^»{bS4ife«a*»ll*54L4 Lfc. 

*X«, £ Aic-f£l!H£> 80486 #*fc» (UR20.UR40.UR80) )&*T t» , I trCt^T 80486 
^<7)4UPf i L fc. fmTOWNS MARTY &T #fcX*>, I ?)9$mxt. 

-t LX, mknffim It CD-ROM fcfgHtftLTBBJ Lit. Windows 

mgfiiw tittfcxzzz tzmm ix mmmtzm'i tzw re (4, cpu xd.^xxy? 

Ui OiSam (MX20,MX170,MX340) L (MA20.MA170, MA340) j&*«*§ili Lfc. 
ifc, RUSK, APmfattT', «¥3:i£*fc 4 9B»fc0^tt®T§S««(ME2O f ME17O) i 
&fESfii Lfc. 

i fc* < Windows3.1 4>-X h-;P«(MA170W,MA340W,MX170W,MX340W) 
^tJSDBL, ME X) CPU x >7 (? o . y X) £±l (MF20,MF170W, Fresh) i 
Lfc. 

HF-1I4, $tttx$ifi£^1-t|i»U, BWw«aw#»toM*«>wLTv»ii-, 
fmTOWNS II MX x#&, ^ft«-»lF-»10F-»CX-»HR-»MX X) i o (cac^S4iTv^X) 
T”, -ix i ■) 

ituLxitiixi^ftltxjt^^, SF-itc^LiT. 
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ttS F fmTQWNS tiDSKfiB^TU 


tif- 1 FMTowNSfflft#*'fea)««^aa 


(*i») 

FMTOWNS j ef';n , j ef / ;u2 (80386DX) 

i 

(#»G) 

IF, 2F, 1H, 2H (80386DX) 

i 

mm) 

10F, 20F, 40H, 80H (80386DX) 


am j ) 

fmTOWNS II CX10, CX20, CX40, CX100 
(80386DX) 

f ^ 

(#80 mm) 

HG20, HG40, HG100 HR20, HR100, HR200 

(80386DX) (80486SX) 


mm) 

l 1 l 


MA20, MA170, MA340 
(80486SX) 

MX20, MX 170, MX340 
(80486DX2) 

ME20, ME 170 
(80486SX) 

MA170W, MA340W 
(80486SX) 

MX170W, MX340W 
(80486DX2) 

MF20, MF170W, Fresh 
(80486SX) 


<-<* m 

i 

mm) 

fmTOWNS II UX 10, UX20, UX40 
(80386SX) 


mm) 

UG10, UG20, UG40, UG80 
(80386SX) 


(mm 

UR20, UR40, UR80 
(80486SX) 
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m 


▼* F-i fmTOWns <n±W±®. 



CPU 

FPU/ODP 

X > RAM 

MWIBItCx-rX?) 

3.5 4 2HD 


fmTOWNS 1 

80386DX(16MHz) 

387 ft — K 

1MB 

1 


fmTOWNS -tfVP2 

2MB 

2 


fmTOWNS IF 

80386DX(16MHz) 

387 ft — K 

1MB 

1 


fmTOWNS 2F 

2MB 

2 


fmTOWNS 1H 

1MB 

2 

20MB 

fmTOWNS 2H 

2MB 

2 

40MB 

fmTOWNS 10F 

80386DX(16MHz) 

387 Ji - K 

2MB 

1 

&L 

fmTOWNS 20F 

2MB 

2 


fmTOWNS 40H 

2MB 

2 

40MB 

fmTOWNS 80H 

2MB 

2 

80MB 

fmTOWNS II UX10 

80386SX(16MHz) 


2MB 

1 

tc L 

fmTOWNS II UX20 

2MB 

2 

&L 

fmTOWNS II UX40 

2MB 

2 

40MB 

fmTOWNS II CX10 

80386DX(16MHz) 

387 ft — K 

2MB 

1 


fmTOWNS II CX20 
fmTOWNS II CX40 

2MB 

2 


2MB 

2 

40MB 

fmTOWNS II CX100 

2MB 

2 

100MB 

fmTOWNS II UG10 

80386SX(20MHz) 


2MB 

1 

& L 

fmTOWNS II UG20 

2MB 

2 


fmTOWNS II UG40 

2MB 

2 

40MB 

fmTOWNS II UG80 

2MB 

2 

80MB 

fmTOWNS II HG20 

80386DX(20MHz) 

387 tj— K 

2MB 

2 

£L 

fmTOWNS II HG40 

2MB 

2 

40MB 

fmTOWNS II HG100 

2MB 

2 

100MB 

fmTOWNS II HR20 

80486SX(20MHz) 

ODP ij- K 

4MB 

2 

& L 

fmTOWNS II HR100 

4MB 

2 

100MB 

fmTOWNS II HR200 

4MB 

2 

200MB 

fmTOWNS II UR20 

80486SX(20MHz) 


2MB 

2 


fmTOWNS II UR40 

2MB 

2 

40MB 

fmTOWNS II UR80 

2MB 

2 

80MB 

fmTOWNS II ME20 

80486SX(25MHz) 

ODP t!— K 

2MB 

2 

& L 

fmTOWNS II ME170 

2MB 

2 

170MB 

fmTOWNS II MA20 

80486SX(33MHz) 

ODP ij— K 

4MB 

2 


fmTOWNS II MA170 

4MB 

2 

170MB 

fmTOWNS II MA340 

4MB 

2 

340MB 

fmTOWNS II MX20 

80486DX2(66MHz) 


4MB 

2 


fmTOWNS II MX170 

4MB 

2 

170MB 

fmTOWNS II MX340 

4MB 

2 

340MB 

fmTOWNS II MF20 

80486SX(33MHz) 

ODP # — K 

4MB 

2 

&L 

fmTOWNS II MF170W 

6MB 

2 

170MB 

fmTOWNS II Fresh* 

6MB 

2 

170MB 

fmTOWNS II MA170W 
fmTOWNS II MA340W 

80486SX(33MHz) 

ODP t - K 

8MB 

2 

170MB 

8MB 

2 

340MB 

fmTOWNS II MX170W 

80486DX2(66MHz) 

\HM 

8MB 

2 

170MB 

fmTOWNS II MX340W 

8MB 

2 

340MB 


* Fresh (OAS YS/ Win ■< >x h-A-Sf*) 12 MF170W t Pit. 
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fmTOWNS IF, 2F, 1H, 2H0{±H 




fmTOWNS IF, 2F, 1H, 2H 


mm, 

>"E'J 

/\— Kf-r^7 

IF 

1MB 


2F 

2MB 

&L 

1H 

1MB 

20MB 

2H 

2MB 

40MB 


mtc, i 

•tm 

&©II1©<£ -5 
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ft m 


^SI±©*£&^M*1±, CD, HD <D7?t *7 titiZk, LED OthftM 

VtffEMSftfcJli:, +-^-F3^^^©eg*i|ff®C^ofe^fc, SCSI 3*****i6in$ 
tlfcZbH t*Tt. & tz, 2 M$ d rf ffi© XDyF ©#&***£*> D * L fc. 

•4£SS RAM ©ft# 

3X07^)^ i£3S RAM t5?a-/l/3^^^K ZtiZtl 1MB £>3 W±, 2MB © RAM * 
^aL— £ tiinJtgT'f. Hgf S RAM ts>' a.— ;R©ffl&-g"£fig&T, /t y 

c t a* D S liA. 1MB F *3jfc©«ffi-C** 7MB ST, 2MB ft;i©SI« 

T** 8MB 

RAM &5i©tf!j£^L£t\ 


00 


1 : RAM c 2MB 00000000 H 

XOy UK 1MB 
X o y 1 2 C 2MB 
XDyl3K 2MB 


tmm. Ltzms 


00200000 H 


00300000 H 


00500000 H 
00700000 H 


ffl 2 : 4S*p RAM c 1MB oooooooo h 
X n-yUK 2MB 

X n -y h 2 00100000H 

Xn-y 1 3K 2MB 

tmm Ltzms 

00300000 H 


00500000 H 


tft>2MB 

XD-y h 1 

: 1MB 

xn-y h 2 : 

: 2MB 

x a V h 3 : 

: 2MB 

pit : 7MB 

Hit 1MB 

7DyH : 

2MB 

X □ -y Y 3 : 

2MB 


Mt : 5MB 
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FMTOWNS 1 F.EF.l H.EH 


•iijp, tsjuimmztitz i/o t 
1. 

7Dyt ©$ji£gvf I/J7X ^ tt. FDC # MB89312 - 1 

v\ t*yh7, 6, 4, 3, 2, 0©«tE*s&3!3*t£U;fc. 


I/O 7 K DX 

Uv>X:7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0208H 

F747Xr-77i/7X7 

R 

FD2 

0 


FDDV2 

FDDV1 

FDDVO 

FREADY 

DSK 

CHG 


FD2(bit7) : F*3j£FD0K5-f -f&Zm?. 

0 = 1 F94 7“ 

1 = 2 Vy'C? 

FDDV2-FDDV0 : ffi* K 7 ^ 7©aS!l£^-f . 

(bit4 — 2 ) 


FDDV2 

FDDV1 

FDDVO 

VvimWA 

bitO 

0 

0 

0 

J HS» 


0 

0 

1 



0 

1 

0 



0 

1 

1 



1 

0 

0 



1 

0 

1 

FMFD-322 

DSKCHG 

1 

1 

0 

FMFD-521/801 

DSK2S 

1 

1 

1 

FMFD-321 

DSKCHG 


FREADY (bitl) 

DSKCHG(bitO) 

(DSK2S) 


: iilRSftfc h'y'f 7<DVtm&*?. 

0 =/ y b i^r >f 

1 =V'T4 

: MIR § fitz F y >f 7* k r 4 X * f- * y o fc c t 

0 =fxy^D 

1 =fx>^L 

F 7 >f FMFD-521/801 DSK2S Tfo 0 , rVX^i 5 


FREADY t DSKCHG ©SJR $ fitz F 9 4 7 b It, F 74 ^-fel /7 (020CH) © 

DSL3-0 tTy bTSiR^tlT^S fc©tt. 
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ft m 


2. h □— J\/\si>X5r 

\ t 7'(-7zfflmtz>tziib<Du*jx?-c-r. t> h 6<Dm,m&$;m2ti£ vtz. 


I/0 7FUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0208H 

h u-juui/z? 

W 

0 

M0TR2 

CLK 

SEL 

MOTOR 

0 

HD1 

SEL 

DDEN 

IRQ 

MSK 


M0TR2 (bit6) 


CLKSEL(bit5) 


MOTOR (bit4) 


HDlSEL(bit2) 


: Tf-Fflt 5 -i 

0 =*-7*7 
1 =*—7* > 

: FDC £.*§■*.& 7 a yf 

0 =2MHz(3.5-f Vf-, 5 A 7* 2HD) 

1 =lMHz(3.5'f yf, 5 4 2D/2DD) 

I- £0 fc LTJo < i fcCJ: D, 

4> £ . 

y-K /9 4 TC(Si;/£®$(±iB©i:«!)) 

i: 

:3.5T>f-, 5 'f >f- K9T 7'© ; e-3’5-SiJPf -5. 

0 =OFF(f>±) 

1 =ON(®e) 

: '/-F/94 7<Dffi£tgmt2. 

0 = 1M F 0 

1 =iM F 1 


ODEN (bit 1 ) : 7r4 7<vmmJj£,£iM%i-Z. 


i ={g®m 

IRQMSK(bitO) : FDC ij^O)W10 6. 

0 =aioiA^2ffi± 

1 =aiya s *-fF°i 


3. 7"E'J 

>; Ltz. 


I/O 7 K 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05E8H 


R 

*5£ 

0 

SIZE4 

SIZE3 

SIZE2 

SIZE1 

SIZEO 


SIZE4-0 : 7*'J<Dg*imt. fy Fn-FT0~32MB 

(bit4-0) 
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ttSG fmTOWNS lF.SF.lH.EHCDi±«^M 


4. CPUliSljUvT.^ 

V '> XD^M t CPU v 'j X 9 T't. ID15-3 £*%■<!>«■ ID OtL 

tz. 


I/0 7KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030H 

CPU 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACHINE-ID :gg©aS!l &mt. &©t*y MfjjgE «t 9 «SiJSrff 5 . 

(bitlS-3) 


g s 

1 D 1 5 

1 D 1 4 

1 D 1 3 

1 D 1 2 

ID 1 1 

1 D 1 0 

ID 9 

ID 8 

ID 7 

ID 6 

ID 5 

ID 4 

ID 3 

FMR-60/50 

7 %. 

1 

1 

1 

1 

1 

FMR-50S 


1 

1 

1 

0 

1 

FMR-70 

TO 

1 

1 

1 

1 

0 

fmTOWNS 

( 1 , 2 ) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

fmTOWNS 
(1F,2F, 1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 


fmTOWNS MACHINE-ID (4, ID15-8 U ID7-3 ** 0 © fc § W$TC£>£. 


CPU-ID (bit2-0) :ffifflCPU©aS'J5-^T. TSBfflt'y HSfigc J: DSWJfcfrS. 


ID 2 

ID 1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1 

80386 

0 

1 

0 


0 

1 

1 


1 

0 

0 

ww* 

1 

0 

1 


1 

1 

0 


1 

1 

1 



Z.(DW 7s? (ID15-ID0) TWifr IB £ ft & fl (0201H) t±, S' ') 7 )V ROM MM V *J X 7 
(0032H)CJ: h 56-71) ©fit t 


775 


a 


• LED 

LED**10fflC*AfcikC4:fcSrv», LED Mf£<7>:/n *©J: $ CgMSft* 

Ltz. 


VOLUME®^- 


Audio® 



LED x 10-10 
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fmTOWNS 10F, 20F, 40H, 80HOttitM 


fmTOWNS 10F, 20F, 40H, 80H £ f. 

**S, r #»G fmTOWNS IF, 2F, 1H, 2H ©tfcflg^Mj fe hfr^kX &gE» < *?$ V». 


$Sfl£ 


Ff-r 

10F 

2MB 

&L 

20F 

2MB 


40H 

2MB 

40MB 

80H 

2MB 

85MB 


^©H© i -5 e*HE*qHE3 *vt v» S T. 



ft**- KiflJB*n -v h 



■ y 'J > 9 =3 * ^ £ 

■ RS-232C3 4'^ £ 

- SCSI 34^? 
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tt a 


SLfc. 2o**i£iS#-F*Flfflxny K 

3S9 l ^:t*ft*-Flfflxoy h 

WSBWCtt, I/OffiS^-y b*SSR-r5fc«>©3*^^* I *<*5 

•iiftn, a «t #«;» ?nfci/o^i>x^ 

1. 1//WAIT U$>X* 

h£, /N-F^iTTfPCIfcti-r^^^^Tf. COwyx^Cftii 
.^ff? fc, 1 ;?a#<D’7i'f h^i^O *1\ 

vy h? x.7<D>i'-7fc£z>'? x.4 y-viit, i«®ai^, iiH$at*k^*y ©tttga^ 

*SfcB#[incM**tfi££i:**fcO ^ 5 v^fcF«IS«* < 

*0*1". 


I/0 7KU7 

U'7X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

006CH 

1//WAIT 

R 

0 


W 

0 

0 

0 

0 

0 

0 

0 

0 


2. -f >9-/019 -i vllWii UvX? 

-f y^-/N*;p^^fvini, ifct-CWBWftlcatfc^^^T, PIT£fOTU*:'f V9-* 
)Vy -i ~r J; 0 LfcV> t # KiiSffl L £ ~$ . 
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•ft® H fmTOWNS 1 0 F.SO F.40 H.80 H ©tt«® S 


jV9-^)V94^ II (Dmffife (* * &*) flf 0 a*$8£R b) * 
ff-5 


I/O 7 K UX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0068H 

T T v II 

R 

INTV 

-EN 

INTV 

-I 

INTV 

-ov 

^5£ 

W 

0 

0 

0 

0 

0 

0 

0 


INTV-EN (bit7) 
INTV-l (bite) 
INTV-OV (bit5) 


0 

1 

: A >?~svv?4 

0 =#J9jA^f§£&L 

1 = #J0&*f&£ 

: &M<0'l vf—rtA'V'i viic J: £#J 9 &*#&!■*;& fifcv* 5 %<0 
4 -rnoWSIDji^CfS^CWil. 

0 =8l!>&*f6±*b 

1 =®l 9 &<*•#§£ 


INTV-I, INTV-0 (4, r©i^i;x^'&»*aiLfcE«,g»WK0K:*5. 


-f > ^ -f v ii x- ^ u v>x ^ 

4 vno«PMIBiB*, v>r ^u^ffiTKjErav'^^'r-r. 16 £> b-c, 

1 — 65535 ZMjgiiMLt?. 0 IZ?& t 65536 t bT Scbtltt. 

?af£©?ny?T8&f£bTV>S£>-C, *®«IHrtTKg**#&£'*-S 

b St-. 


I/0 7KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

006AH 

(Tffi) 

T ;OV? 4 -711 

r—9 1 ^X 7 

R/W 

INTV 

-7 

INTV 

-6 

INTV 

-5 

INTV 

-4 

INTV 

-3 

INTV 

-2 

INTV 

-1 

INTV 

-0 

006BH 

(±ffi) 

R/W 

INTV 

-15 

INTV 

-14 

INTV 

-13 

INTV 

-12 

INTV 

-11 

INTV 

-10 

INTV 

-9 

INTV 

-8 


INTV-n :lSSfi(v^^n#)^2jilSl6ffi : T**1-. 
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3. CPU KfljL'S?** 

CPU ID15-3 K.m&M<D&MlDifiiat>V t L 

tz. 


I/O 7K OX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030 H 

cpu mi w*? 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031 H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACHINE-ID : gg©ttSiJ£^1\ &©t*y )-«j£CJ: . 

(bit 15-3) 


m m 

1 D 1 5 

1 D 1 4 

1 D 1 3 

1 D 1 2 

ID1 1 

1 D 1 0 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 


1 

1 

1 

1 

1 

FMR-50S 


1 

1 

1 

0 

1 

FMR-70 


1 

1 

1 

1 

0 

fm TOWNS 
(1,2) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

fm TOWNS 
(IF, 2F, 1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

fm TOWNS 
(10F, 20F, 40H, 80H) 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 


fm TOWNS &WM<D MACHINE-ID (i, ID15-8 SUM U ID7-3 **0 <0b Z&MT&Z. 
CPU-ID(bit2-0) : 18fflCPU ©fflgiJS-^T. TE©^y h*J8K <fc t>§W3'J*fT-5. 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1 

80386 

0 

1 

0 


0 

1 

1 


1 

0 

0 

vim 

1 

0 

1 


1 

1 

0 

vmm 

1 

1 

1 



Z<D (ID15-ID0) X'Wt &• {db £ ft £ fit (0401H) (ft '> V 7 )V ROM M ffl u 'J 7 7 

(0032H)K X 'OWtfr&tZ. h 56-71) ®fit fc iffift-r. 
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fmTOWNS II UXOttWSH 


fmTOWNS II UX 

r ftS|G fmTOWNS IF, 2F, 1H, 2H r ttM H fmTOWNS 10F, 20F, 

40H, 80H <Di±WESijb3bt>'&X*3Wifr< 


«HI« 

EU 

FDD 


UX10 

2MB 

1 

&L 

UX20 

2MB 

2 

&L 

UX40 

2MB 

2 

40MB 


*©0O <t -5 nr s -r. 


100*7** *7u-r 

CD-ROM Fy'f 1 
Z¥-j] 


icy^'j*- K*ffi*P7 h 

(1C MEMORY CARD) 


^7 K*>j||ff(PHONES) 

/<7 

(PAD & MOUSE) 


&m?L 

im=i- k 

A*3s^ (AUDIO OUT IN) 
SCSIP*?2(SCSI) 

7'J>2P*?*(PRINTER) 


CD 7 9 **97*7 >7 

OPEN / CLOSE*' * > (OPEN / CLOSE) 


. □ > h y * h* V i. — A (CONTRAST) 
^7< — A (BRIGHTNESS) 

MRAM^EviL-^WfflXP-y h 

• A (VOLUME) 

- it® X T 7 5^ (POWER) 

- bu®/\*TOL 

-#-*'- h'P* ? $ (KEYBOARD) 



T^P^RGBAfcP*?* 
(ANALOG RGB IN) 

ArttiJUlf*.** 7* 
(INT/EXT) 

*£»*- K)Jlffl7P7 K 

fc'x**- K*ffl*P7 h 

TAP^RGBtB^P*?* 
(ANALOG RGB OUT) 
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ft s 


XTV-'fas— £ L-fc. 7 f >f X7V'f©&£#lffl'C£5<i:'5K, Tto 
^RGBA**HFi*l£a5ivCv»i1-. *fc, filA-KjUfflXnyhiilol^DSlfc 

• y ^ U V -y 7" 

cpu a* 80386SX c&ofeuteio, ^©0©cta c^Ha*&9 t Ltz. 


0 0 0 0 0 OH 
0C0 0 0 OH 


1 


VRAM £ Pi 
4MB 


nAA _ B0 M 0F0 0 0 0H 
RAMSPi g 
10MB 

0F8 o o OH 
1 0 0 0 0 OH 
AO 0 0 0 OH 
A4 0 0 0 OH 
A8 0 0 0 OH 
BO 0 0 0 OH 
B8 0 0 0 OH 
CO 0 0 0 OH 
C2 0 0 0 OH 
C8 0 0 0 OH 
DO 0 0 0 OH 
EO 0 0 0 OH 
E8 0 0 0 OH 
FO 0 0 0 OH 
F4 0 0 0 OH 
F4 2 0 0 OH 
F8 0 0 0 OH 
F8 1 0 0 OH 
FCO 0 0 OH 


ROMS PI 
2MB 


FFFFFFH 


RAM 

768KB 

RAM* i. [/VRAM 

192KB 

RAM 

32KB 

ROM/RAM* 1 

32KB 

&3SRAM* 2 

9MB 

VRAM 

/ O TSjAV^lh- 

256KB 

V Z [HI 7T p U / 

VRAM* 3 

256KB 


512KB 

VRAM* 3 

512KB 


'<? — VRAM 

128KB 


I/O&KX P,f« 

512KB 

X* U K 

1MB 

OS-ROM 

512KB 

Sf*ROM 

512KB 

iltSR0M*7 * > b 

256KB 

^HRAM* 1 

8KB 


)S»RAM* 5 

4KB 


•/XfAROM* 1 
(V- h ROM 

256KB 

32KB) 


SCREEN 0 


PLANE3- 
PLANE1 - 

PLANE2- 

oco o o OH 



PLANE 0 

32KB 

I/OCVRAM 32KB 


128KB 


0C8 0 0 OH 
0 D 0 0 0 0 H 


OEFFFFH 


WROM 32KB 


^RAM (2KB) 
h (6KB) 


'0D0 0 0 OH 
0 D 8 0 0 OH 


I/O 3000-400060 
«ft#ift(2KB)*3 


*1 r-VROummt, ffsooo-ffffffk&I)^, o-t 

y H$, ^i^^'J^')t/.i/yX;(I/OT K X 
0480H«l) colif^tc X 0 , 0F8000-0FFFFFK i)^>y 

* 2 8MB RAM* 5?4-;H 0 / * 0 

*3 VRAM(i,2 

ftj T Ki'XU:#J9tt*tT^Srt5 
ttT*£6. 3S8li512KB<7>*. 

* 4 ^WRAM^f&606KB(;i:,*1*S'7*>' h h ixbfemz 

tiz. '<4 hr^-tx6o^pT^. 

* 5 iteMRAMlt'O ? (16) V VX9 iz X 0 64KB*>®«1£ 
4KBi|Mrcttffi3fl*. '<4 

*6 I/Oi«Xo>y h^C80000-CFFFFF6OM(i,?MiX 
o .y h±T'40000000-4007FFFFC^^$^U,. 
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ttS I fmTOWNS II UX CDf 


fmTOWNS II UX Ttt, A24~A31 fi 80386(386DX) fSM* tZ,tz&7 F 
X^tt. Vtztf^X, DMAC fliit©/ Fl/XClt'Sfltli'Mtt 

h D SVrA,. 


QS&LXl'ZT’ KU7. 
80000000H ~ 800FFFFFH 
80100000H ~ 801FFFFFH 

81000000H ~ 8107FFFFH 

C2200000H ~ C2200FFFH 
40000000H ~ 4007FFFFH 
COOOOOOOH ~ COFFFFFFH 
C2000000H ~ C207FFFFH 
C2080000H ~ C20FFFFFH 
C2100000H ~ C213FFFFH 
C2140000H ~ C2141FFFH 
FFFC0000H ~ FFFFFFFFH 


->• AOOOOOH 
-» BOOOOOH 
-► C00000H 
-► F80000H 
-*• C80000H 
-> D00000H 
-» E00000H 
-» E80000H 
-» FOOOOOH 
-> F40000H 
-» FC0000H 


~ AFFFFFH 
~ BFFFFFH 
~ C7FFFFH 
~ F80FFFH 
~ CFFFFFH 
~ DFFFFFH 
~ E7FFFFH 
~ EFFFFFH 
~ F3FFFFH 
~ F41FFFH 
~ FFFFFFH 


VRAM 

VRAM 

^7 — 's RAM 

PCMRAM 

I/O 

^ ^ y * - F 
OS-ROM 
ROM 
m ¥ ROM 
RAM 

J'Xriv ROM 


^y j&-f*«h iMB ft. 


783 


tt m 


•iifin, fc ctt/iSSS?*!,/; I/O t 
1 . 'J-tzy 

'/ -fe y F **&£ L fc t # C, * ©1SH \y *J X * T~f. e y h 2 ©$tg**i£5R £ti£ U 

fc. 

77 F y-fey F, NMI-<^^7°nf ^ F, 77 b««®|*liy^X^(0020H)isJ:tf**il» 
i'^X7(0022H)£WSLfcV 7 hyx/CJ: 5iI©/7iiS£;ofciptt CPU !Hryh 
***>*> y tf y F 2 *5 1 fc ta 0 £ -t. POFF C i. £ 7 7 F V -fe y F ©*§•£{;* 0404H, 0480H ©# 
t*7 F*y-fey KOOLSt. 


I/0 7KUX 

U-'77.7« 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0020H 

y 7 7 FSH77X7 

R 

* £ 

POFF 

SHUT 

DOWN 

SOFT 


P0FF(bit2) 
SHUTDOWN (bitl) 
SOFT (bltO) 


: 77 b-)xTia5^7-t7!)t7 dffl 

t*y Ftty-KLTU7Cftf>&U. 
l = /<7— *7 y 7y F 

: 777 FT'77(CPUCJ:SMS1tt±J)Cj:5 i ;-b7 F **$§£1= U fc £ 
b Z.O t*y Mi'J- K-TS i tCJ: 5 ^-7C#<X«. 

1 = 77 7 F 7 7 > y 7 7 F 

: 77 F'>i7Ci5H7 F*s§S£U*:;i fc £S7. C©t*y F 14 
')-Y-rZ>Z.b\zi.' 0 *y\zi}tiZ,. 

1=77 F7x7';7y F 

7 7 7 F 7 7 7 'I 7 7 F , 7 7 F 7 x 7 y 7 7 F fc fc K CPU t 
NDP Kffl*. 'I 7 7 F ***>*>£. 

a-V- 4 7'J7!/ Ffc’J:tf7XfA'j77 F Bf Ft© 7 7 7 fe 

0 C&- 5 . 


2 . cpu ksjus*** 

^'>>©tsat cpu ©ai^ftp'/x/tt. 1 D 15-3 cffsa©^aiD*Jin^ y £ u 

tz. 

ttz, CPU SSSU P/7/® IDO C74 >7 7'J^©MEMINH 5 tzKXDW # 

MPy hmsifc. 

MEMINH t fi, gP^^CUT, illffl'tXKSSgi&ftS* 

/^g 7 *-K 0 ^ty 
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tt»l fmTOWNS II UX ©ttlfgOI 


I/O 7 K PX 

P'XX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 



R 

MACHINE-ID 

CPU-ID 

0030H 


ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 


CPU H&SII v '7X7 

W 

0 

0 

0 

0 

0 

0 

0 

LSPEED 

0031H 


R 

MACHINE-ID 


ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACHINE-ID(bitl5-3) : TIB© t*y MiJ^E t 0 M'l&trS . 


s s 

1 D 1 5 

1 D 1 4 

1 D 1 3 

1 D 1 2 

1D1 1 

1 D 1 0 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 

T 5£ 

1 

1 

1 

1 

1 

FMR-50S 

T 5£ 

1 

1 

1 

0 

1 

FMR-70 

T 5£ 

1 

1 

1 

1 

0 

fmTOWNS 

(1,2) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

fmTOWNS 

(1F,2F,1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

fmTOWNS 

(10F,20F,40H,80H) 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

fmTOWNS II 
(UX10,UX20,UX40) 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

fmTOWNS II 
/ CX10.CX20 \ 
VCX40.CX100/ 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 


CPU-ID(bit2-0) 


LSPEED(bitO) 


fm TOWNS &Wm<D MACHINE-ID 14, ID15-8 U ID7-3 *>' 

0 ®fc SWWJT&Z. 

: fgffl CPU ©9SII7TT. TIB© t* y MtJtK 4 DMW1Z1??. 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1 

80386 

0 

1 

0 

80486 

0 

1 

1 

80386SX 

1 

0 

0 


1 

0 

1 


1 

1 

0 


1 

1 

1 



: MEMINH &W33&KT3. 

l=W^(i©t#, RAM©7xT M42WAIT fcftS) 


Z.<D 1/ '7 X 7 (ID15-ID0) TWt b- ft § ft § fit (0303H) it, > D 7 /P ROM SO $P 1/ '7 X 7 
(0032H) C J: Dttfrta-rcfcOTS *««##( E 56-71) 
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m 


3. U ft— 

J * V ft - Kfi#£fl| 0 6 v i?* 9 T-t. JEIDA VER.4 *f£S© fc ft , Z(D 

***faciijn s ti 1 1 fc. 


I/O 7 KU7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0490H 

^ * V t> — hV\*y ^ i/ $;x ? 

R/W 

0 

0 

JB5 

JB4 

JB3 

JB2 

JB1 

JBO 


JB5-0(bit5-0) : pt y * - K (DOOOOOH'-EOOOOOH) © 1MB ft — K © 

64MB©fc*©^(c:fJD^T5*^ffi$E*-r. 


JB5 

JB4 

JB3 

JB2 

JB1 

JBO 

sunlit 

0 

0 

0 

0 

0 

0 

0MB— 1MB 

0 

0 

0 

0 

0 

1 

1MB-2MB 

0 

0 

0 

0 

1 

0 

2MB— 3MB 

0 

0 

0 

0 

1 

1 

3MB— 4MB 

0 

0 

0 

1 

0 

0 

4MB— 5MB 

0 

0 

0 

1 

0 

1 

5MB— 6MB 

0 

0 

0 

1 

1 

0 

6MB— 7MB 

0 

0 

0 

1 

1 

1 

7MB~8MB 

0 

0 

1 

0 

0 

0 

8MB— 9MB 

0 

0 

1 

0 

0 

1 

9MB— 10MB 







1 

1 

1 

0 

1 

1 

59MB— 60MB 

1 

1 

1 

1 

0 

0 

60MB— 61MB 

1 

1 

1 

1 

0 

1 

61MB— 62MB 

1 

1 

1 

1 

1 

0 

62MB— 63MB 

1 

1 

1 

1 

1 

1 

63MB— 64MB 


^T^-feXtSlCli, A* y ft- ^ (0491H)© REG 

**OTJbSj&K**J&0 $1\ 


4. >-*U ft- FMUyX^ 

Xt'JA- ff£eiiin3ft£ Lfc. 


I/0 7KU7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0491H 


R 

VER4 

'f m 

REG 

W 

0 

0 

0 

0 

0 

0 

0 
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fits I fmTOWNS II UX ©f±®£M 


VER4(bit7) : -9-df- V * — K * s JEIDA Ver.4^l&©fe©T*S Cl fc£ 

. 

0 = Ver.4 F 

1 = Ver.4*7;K- F 

Z(D t'-y Fi 5 1 ©fc D *— F'n*V 7 UX'X 7 fc X * D *— F 

JSttu7X7tt»$!lfc*-5. 

REG(bitO) : 7*y *-F©JStt1tfg£77-feXl-3. 

0=7^ !) S7?-trX(y -fey FB#) 

l=Mtt1f$g£7 7-trX 


5. 

SCSM tfy F 2 ©«&&&*ffi;»3*L35 LIZ. 


I/O 7 F UX 

U-XX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0C32H 


R 

REQ 

I/O 

MSG 

C/D 

BUSY 

EX 

(0) 

INT 

PERR 


REQ(bit7) 
I/O (bit6) 
MSG(bit5) 

C/D (bit4) 

BUSY(bit3) 
EX (bit2) 

INT(bitl) 


PERR(bitO) 


: Information Transfer 7 x — X'Cii h -SKiiSfR 
0=l£iiSS**t 
i=<K£S$* D 
: r-7<DAliitl<Dl5fa%*t. 

0= thXj 
1=A7J 

: r-^v^x^fflfiiWr te- 7 ■?£>•?>*>, r — 7T&-5 A^tt; 

t. 

0 = r-7 
1= X -y -fe— 7 

: t — 7 1 /XX7©l*l®rA s 3 V F n— 7Hff$B?$$£s f-7ti5A' 

£5rr. 

0=T — 7 

1= n y F n — ;pfS$S(3 '<’X F, Xf-7X, Xy-tr— 7) 

: SCSI^*x©tfcffi%^T. 

0 = (Sift$tt-Cv^ 

: 3 y F n-7V^i7X7© RMSK(bit5)©#J!5 
TFZf. 

0=W0iiA*iltg* 5: f^(FMTOWNS II UXTttO) 
l=#J0iA^tStg*54E3» 

: ffl 0 j&*A*?g£L tz Z fc *m+. 

0=!RI 5 L 
i=ai!)3i^*D 

d ©IflJ *) jA^j, (i, Command, Status, Message frit* 0)7 x — 

Xcf^frU REQff-^AU K&ofcfc §CH^7S. fcft'U 3>F 
a-;H'7X7©IMSK(bit6)K 0J*< itCi !)7X7tJ; 
fc*ST§ •£. 

: ^j3SB^?>©T — 7©' - ' D r 4 17 - S-tST. 

0=y? y f- 4 x 7 — >Sr b 
l=X'J?417-i5 

Xt— 7Xu7X7£Sctf fc, iOt'-y F ttO 
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ft g 


6. n > h □ 

SCSI \s'J7s? ??. t* y 15, 3 0ltfg**i£3g ZtltLfz. 


I/0 7FUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0C32H 

3 y h nww/^x ^ 

w 

WEN 

IMSK 

RMSK 

(0) 

ATN 

W/B 

(0) 

SEL 

DMAE 

RST 


WEN (bit7) 
IMSK(bit6) 
RMSK(bit5) 

ATN (bit4) 
W/B(bit3) 

SEL(bit2) 

DMAE(bitl) 

RST(bitO) 


: SCSI /•fX'MDr — X, 3 > F n — 6. 

0=iti t)£M±t& 

: xr-?xi'i>x?©lNT(bitl)©giJ9jA*£®l®p-r£. 
o=ffl5a**± 
i=®joii*-fFwr 

: r-77x-XK:mt3#Jbii<&-©®l$] ; HT'5. f-77x-X#J9 

IMSK 

0 = SJOii^±(FMTOWNS II UXTttOCiStJJ) 

: CTH 5)^© 7 y -t — y'/Fij-S c t 

0=7^-74L 
1=7 yte-5>*9 

: r-7 7x-XB#©DMAlE&*-F©I§:5££fT5. 

0=DMAiE@£*-F£/<4 F DMA %-KKtJ (fm TOWNS 

ii ux -niociSTibS) 

1 = DMA gjg*- F*7- F DMA *- FCf •& 

fc* y H;l Stt, DMA fflft^l £7- FgiiK 

Et/HX ?> Z. h. 

: SCSI ^*X©SEL 

0 = OFF 

l = ON 

: DMAiBiS£®|g|hrs. 

0 = DMAKI3l^^ii;1-.5 

1 = DMAg££fTd 

: SCSI 3^.771;^ LT^ 5 -r^T©jgagB^'; -try Ft-S. 

0 = IMr y HSP^ 

1= 1) -fey F (25//S JiLt&K 0 C fc f * d t ) 


7. CPU_MISC4 FvX7 

nmi cD-7x^®#g©wis ; &^'t^i>'x^-cf. gfaeiiJnsnsLfc. 


I/O 7 FU'X 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0025H 

CPU_MISC4 Vi/ 7,? 

R 

NMI 

CINT 

1 

1 

1 

1 

1 

1 

1 


NMICINT (bit7) : NMI ©vx 7$fg©W$l£;P1-. 

0 = NMI©vX7$lig<&b 

1 = NMI0vX7^tg*C 
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tt»l fmTOWNS II UX 


8. NMI 77^ 

nmi x 7 mt g<DVtmzmM-r -c-t. gftgc&bn s ti 1 1 *. 


I/07KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0028H 

NMI^XXl s*J*f 

R/W 

# §&&B#C U/dB £* §&tf - k 

NMI 

MASK 


NMIMASK(bitO) : NMI ©Slt/'WS&fcffiJS'*' -5. 

0 = NMI 

i=NMii**±-e*5(fc«u nmi urstLifcw- 

•Ctt*Vi©T, try F 0 £ 0 Cf 5 £ fcC 

iot NMI 

f^IOOffittOTiS. V7 I^iT y-fey FBf-Cfc 
bitl~7 ©T— 7KO^Ttt, i t. 


9. BUFFUL UvX* 


->'J7 )Vr— ? fTIb^ if -5 v/ if x ^ T1\ fr^CiiJp § ti & L *. 

K7 a-tA“ F(FMT-416 )£^b*i: SKffifflSftS U'JX^TSb 0 , 


I/O 7 K U3. 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0606H 

BUFFUL U$?X* 

R 

1 

1 

1 

1 

1 

1 

1 

BUFFUL 


BUFFUL(bitO) : '> ') 7 n'T-i’Vmxmm>Z 3 5 fr*7Ft. 

o=SfiRl#g 

l = iSfi^nr#g 
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fmTOWNS II CX®f±fi^M 


fmTOWNS II CX Sf. 

*j3, r fTii G fmTOWNS IF, 2F, 1H, 2H fmTOWNS 10F, 20F, 

40H, 80H©ffc«BeMjfe*fc'«:T*»*<^$V». 


«■« 


FDD 


CX10 

2MB 

1 


CX20 

2MB 

2 

&L 

CX40 

2MB 

2 

40MB 

CX100 

2MB 

2 

100MB 






ft 7 yy&tt liLfc. 
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ft m 


<i 7 "E U V y 7° 

JEIDA Ver.4 jj— FH®® 16MB ^0^ 

64MB0^^y ^-F0T^^X^nItg^*D £ Lfc. 


RAM^Fal 

1GB 


M 

B 


1/OiJL^m 

1GB 


VRAMSSIH 

1GB 


ROM^fm 

1GB 


00000000H 
0 0 0C0 0 0 0H 
0 0 0 FO 0 0 OH 
0 0 0 F8 0 0 OH 
0 0 1 0 0 0 0 OH 
0 1 0 0 0 0 0 OH 
4000000 OH 
8000000 OH 
8 0 0 4 0 0 0 OH 
8008000 OH 
8 0 1 0 0 0 OOH 
8 0 1 8 0 0 0 0H 
8 1 0 0 0 0 0 OH 
8 1 0 2 0 0 0 0H 
COOOOOOOH 
C 1 0 0 0 0 0 OH 
C2000000H 
C2080000H 
C2 1 0 0 0 0 OH 
C2 1 4 0 0 0 OH 
C2142000H 
C2 2 0 0 0 0 OH 
C 2 2 0 1 0 0 OH 
FFFCO 0 OOH 

FFFFFFFFH 


RAM 768KB 


RAMfcJtfVRAM 192KB 


RAM 32KB 


ROM/RAM* 1 32KB 

ffiSIRAM 15MB 


I/OifijgXn-y h 1GB 

VRAM 256KB 

\ * lai jj pi u / 

VRAM* 2 256KB 

f’tm 512KB 

VRAM* 2 512KB 

14MB 

'*7->RAM 128KB 


16MB 

(Ver.4) 16MB 


OS-ROM 512KB 


»*ROM 512KB 

»?ROM7 * > 1 256KB 

•^SRAM* 3 8KB 


iSPRAM*' 1 4KB 

Tim 

yXfi ROM* 1 256KB 
(T- 1 ROM 32KB) 




S-fROM 32KB 


^jgRAM (2KB) 
* > 1- (6KB) 



0 ODO 0 0 OH 
0 0D8 0 0 OH 


0 ODAO 0 OH 


I/O 3000~4000<7) 
ffift#Jfc(2KB) 1= 
mmztiz. 


*>73- 



r- hROM FFFF8000-FFFFFFFF(c fo h 
iJ-fe-yH#, &£V'S*')V}i)fcjL\si?X? (I/O 
TY> X0480H«l) com^z X 0 , OOOF 8 OOO-OOOFFF- 
FFHfcfc^y b>V^tU>. 

VRAM It, 2 r PJr-? v */ $ flX i ' 6 W, t 7 9 *fe X 

ft ] 7 K^xtcgiJ9#{fCv^*r 
\tvhh. %mtsi2KK<nfr. 

^RAM(7)^<7)6KB{ t,^yit> h t 
tl6. hTX-feXc7)^oT^. 
^RAM(t'*>7(16)>>^7tzX 064KB<7)mm : t 
4KB&1&?1&H£tl6. '<4 bT?±X0)A*rte. 
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WSJ fmTOWNS II CX © 


•iiip, i/o t 

1. CPU K®JUS>*£ 

•7'>X©Stt CPU ID15-3 £ U 

fc. 


I/0 7KDX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030H 

cpu mmi/i??.? 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACHINE-ID (bit 15-3) : =gB©tt®l£Srf. TfHCPy MtfigK: i -5 . 


£ W 

1 D 1 5 

1 D 14 

1 D 1 3 

1 D 1 2 

ID1 1 

1 D 1 0 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 

'F 5E 

1 

1 

1 

1 

1 

FMR-50S 

'F %. 

1 

1 

1 

0 

1 

FMR-70 

t m 

1 

1 

1 

1 

0 

fmTOWNS 

(1,2) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

fmTOWNS 

(1F,2F,1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

fmTOWNS 

(10F,20F,40H,80H) 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

fmTOWNS II 
(UX10,UX20,UX40) 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

fmTOWNS II 
/CX10.CX20 \ 

Vcx4o,cxiooy 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 


fmTOWNS MACHINE-ID li, ID15-8 U ID7-3 *5 

0 ®fc 

CPU-ID(bit2-0) : ffifflCPU©«S'J£*cf. Tie©t*7 MftScj: !3^S!l*fT-5. 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1 

80386 

0 

1 

0 

80486 

0 

1 

1 

80386SX 

1 

0 

0 

mm 

1 

0 

1 


1 

1 

0 


1 

1 

1 



Z.QU ^(ID15-ID0)Tic^ai$ *1 -MB (0501 H) (i, '> ') T IP ROM M ffll 5>'X ^ 
(0032H)C <fc DIK^HJ-ril fc©TS *»■#£( fcfy F 56-71) ©fit t ^iSBTt. 
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n m 


2. XU- 

CPU ©MffilJt£^D#x£fc©©lx:XXXT% $US^it?JD£ft£ Ufc. 51^-Ftlif 
z MWUtm — ©MSSJt t & D tt. MM*~ FT(±, X X X RAM OWAIT, VRAM 3WAIT, 
SCSI ©DMA IS&-+M XA'©®jg(2//s/-!M X ;P— 1.65,i/s/-tM #f£©KH 

— K 7 y X°/F LSI". 

X t°— F$iJfflli^J>'XX©bit7 liX t°— £1". X t°— F 

^J©*#-attO t%D £t. 


1/07 KUX 

U'XxX^S 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05ECH 

X h°— K®Wlx-7XX 

R 

HSPDEN 

(0) 


HI 

SPEED 

W 

0 

0 

0 

0 

0 

0 

0 


HSPEED(bitO) :2&*- F/lSit^- F£iI«1-&. 

0 = 2&*- K 

1 = ©ifi-t - K 


HSPDEN(bit7) : X f- b'UWmtn^mtTjkt. 

0 = x t'- KSi|«tftg#*23!j 

1 = xt- 

3. X^E'J ©- F/'X7l/yX? 

x * y * - v^r •?> X x'x x ?-r. jeida ver. 4 *fj£©*:*, n © ix $>x x t x 

^'JA-F J*tt lx 'X' X X *i$r 19: $ ti £ t tz . 


I/O 7 KlxX 

U-XXX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0490H 

? i /'JTs? 

R 

7 5£ 

JBl 

JBO 

'f $ 

W 

0 

0 

0 

0 

0 

0 


JBl,0(bit5, 4) : Xt 9 £ — F1S^(C1000000H~C1FFFFFFH)© 16MB 3?|1S1 : £ , X ^ 

9 * - F © 64MB © if ©fiSfcCS! 0 ST 2> *> L i X. 


JBl 

JBO 

X^U^it 

0 

0 

0MB-16MB 

0 

1 

16MB~32MB 

1 

0 

32MB-48MB 

1 

1 

48MB~64MB 


X * y * — F ©X * V % 7 X -fe X 7 & te, X t D A — F M4 lx 'X X X (0491H) © REG 

*5 o TJbs&sa** o £ -r. 


4. X"E'J *- FJI'ftlxvXX 

x 4r y # — ixsxxxT-r. ius citing ft £ u*. 
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ttS J fmTOWNS II CX 


I/0 7FUX 

U7X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0491H 

x* y *- Flttv7x7 

R 

VER4 

^ $ 

REG 

W 

0 

0 

0 

0 

0 

0 

0 


VER4(bit7) : M’S X * 'J * - K** JEIDA Ver.4 Hf&© fe (DTh 3 C fc £ 

TTs-f. 

0 = Ver.4 V'df— h 

1 = Ver.4 yfc-Vds — E 

£©t*x 1 ©fc 17 * ') #— R/O-X U7X X t X * V iJ— F 

REG(bitO) : X^ll 7t)-\''<DmW$$a*7 

0=7 ^ V &7 7 -bZ. (V -b y hB#) 
l = *141ffg£7X4rX 


5. 7t-?7L/v7? 


SCSI "f tTy h 2<DMH&tf$MZtltLtz. 


I/O 7 K 7X 

U7xX£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0C32H 


R 

REQ 

I/O 

MSG 

C/D 

BUSY 

EX 

(0) 

INT 

PERR 


REQ(bit7) 
I/O (bit6) 
MSG(bit5) 

C/D(bit4) 

BUSY (bit3) 
EX (bit2) 

I NT (bit 1) 


PERR(bitO) 


: Information Transfer 7 x — XEfo If 

o=eiiii**L 

: 7—7<DA&7j<Z)j3fa%mt. 

0=0itJ 

1=A* 

: r-X W57xy©ft3?#X 'rb-^Ti65i‘, T'-XT* 5 

T. 

0 = 7—7 

1 = 7 y-fe-S> 

: r— ;u1f fg"CJ) 5 7—7T$>?>fr 

z*t. 

0 = 7-7 

1 = 3 > h a— ;i/f$(37> F, XT — XX, Xx-fe — -7) 

: SCSI^-X©Ifcffi$^T. 

0=PSfSti'Tv^ 

l=-figffl 4 l 'C*- 5 . 

: 3 v b o-/vu7XX © RMSK(bit5)©SI 9 
tkT . 

0 = #J9jAAtStg^3%( F MTOWNS II CX -CttO) 

: SI D Lfc;t 

0 = fJ0ii*.*L 

1 = SI 9 &<£■*() 

£ ©SI 0 A A ( 4 , Command, Status, Message CDl'~f tlfrCD 7 x — 
X tzm?L, REQ {§*§■** & . Tr/cU 3 7 F 

n— ;vix7XX© IMSK (bit6) C OSK^tiaOvx^tSi 

: MU2§zBfrZ<V7— 7(D'*') f f 17-^t. 

0 = /\°'J r -t xx— &L 

1 = X ■? >J T 4 3.y — fo 0 

xr-XXW'X'xx^Bctrfc, C©f*/ftt0C*5, 
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tt s 


6. =1 V h □— 

SCSI zmm-f 61 U'&XfC'jr. t'7 h 5, 3 ®«ftgft*&3K £ tl 1 1 fc. 

DMA (i, JJtT^RSe^Si:*?) £1\ 

• SCSI n-9©Rgi7“K DMA KCfS. 
•DMAC©f-lr*/H©R3e*7“K<EaSC-r4. 


I/O 7 K ux 

U'7X^^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0C32H 

u y h n— ;i/y ^ 

w 

WEN 

IMSK 

RMSK 

ATN 

W/B 

SEL 

DMAE 

RST 


WEN (bit7) 

IMASK(bit6) 

RMSK(bit5) 

ATN (bit4) 
W/B(bit3) 

SEL(bit2) 

DMAE(bitl) 

RST(bitO) 


: SCSI 3 > F u-julg^QiiitJZmffltZ. 

0 = ttit)Z%i±t6 

i=m^j^rFRj-r s 

: xr-7xi^i>x7©INT(bitl)©9J9;&*£®fflI-f'5. 

0 = SJ0iA*-rFnJ 

l=*9Dji*S± 

: T-?7x-XC4m£f!l9iA*®®l0J£fT'5. f-77i-X||l) 
jA^CJoUTti:, IMSK 

0=»J7jA*I£±(fmTOWNS II CXTttOtcS^'CS.S) 

i=wio 

: %mms£*iLTisizfr<DSv-b-*j&&?>zt*mt. 

0=7 y-fe — SA&L 

1 = 7 >vfe-S>£,r? 

: f J -^7x-Xa#©DMAeii ; E-K©ig$5'fT-5. 

0 = DMAg^-F^<'( IDMAt-FCtS 
^DMAlaSS^t— K*7- F DMA FCfS 
FCl £fg$b*:i: §tt, DMA ©f-**;H £7- Fe&K 
tzmtzzk. 

: SCSI^*X©SEL . 

0 = OFF 

1 = ON 

: DMA (E&fcSW*-*. 

0 = DMA mi 

1 = DMA Ka&*fr$ 

: scsi 3^.^^cig«crv»a-r^T©«i2!SBSry-fe7 F-rs. 

0= D -tr -y F)5¥pfc 

1 = V -tr y F (25/iS J»±&E OKtft^t) 
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ftffl J fmTOWNS II CX 


7. CPU_MISC4 U'XX? 

NMI ©vX7|i®fi^ti^'7X7tt. Ltz. 


I/O 7 K UX 

UvX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0025H 

CPU-MISC4 

R 

NMI 

CNT 

1 

1 

1 

1 

1 

1 

1 


NMICINT(bit7) : NMI ©7X?liE©fl^it. 

0=NMI ©7X?«D 
1 = NMI ©vXXiiftL 


8. NMI 7X^yX? 

nmi ©vx?®|g©>f*iMK:r si^x^-e-r. tfc. 


I/O 7 K UX 

u-xx^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0028H 

NMI 

R/W 


NMI 

MASK 


NMIMASK(bitO) : NMI ®SW:/W$j£Ib$7-5. 

0 = NMI s 

1 = NMI*s«±T*-5(fc**t, NMI SH* 5 ^ 'J 7 $*15 to it 

gH*** 5 *§•&(;: li, t*y h O^OCtSitC 

NMI 

y-fey *B#, t*y * 0©IBtt0-r*S. V 7 * 7 x 7 1Hz -y hStTb 
bitl — 7 ®7-7EO^Tttin*lii$*ltd*£*$jXtf;i fc. 
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FM TOWNS n UG©ttt«H 


fmTOWNS II UG«£frti^M»#fcoioT»i)iLi+. 

Srfc, r #iiG fmTOWNS 1F,2F,1H,2H <Ott&f£Kj , r ttli H fmTOWNS 10F, 20F, 
40H, 80 H , r #» I fmTOWNS II UX WfiMMj b bb-trUMA < rtfSK 




FDD 

/\— Ff < 

UG10 

2MB 

1 

&L 

UG20 

2MB 

2 

&L 

UG40 

2MB 

2 

40MB 

UG80 

2MB 

2 

80MB 


•*HR 

iX<©l21<7) i ■? i T. 

UX i Lfc. ifc, K 7 V7°, te 


SR^-KtUfflXn-y h^RSflTnit. 



«;»*- F)Hffl7 0»; h 

TtP^RGBH 
(ANALOG RGB OUT) 

(AUDIO OUT IN) 
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ttts K fmTOWNS II UG 


•itAn, a £ n tz i/o t u t. ? 

1. CPUf&SUU**:? 

CPUm^iJ U'JXflt, 7*- v-y hc7)$M(i*9 S-tfr/C. fmTOWNS II UGsWtillSi'lfc 
d t iz i i) , |«Oh*'y I'M (0603H) jPJMR Sfrit. - ©>ffi(±, v V 7 ^ ROM f&SiJflffgco 
h' -y h 56-71 7> l*]$ tin] tTt. 

iris, Zcouisxfcv ID15 it, 'J-fe-y 1 300/is fife 0 lc& 0 i t. 0 (c 

£WBLfc±T#J» LT < rtf 3 v>. 


1/07 FUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030H 

CPUfMi^x* 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACHINE-ID(bitl5-3) : m&offlMmt. Tie©f-y J: 


'£W 

1 D 1 5 

1 D 14 

1 D 1 3 

1 D 1 2 

ID1 1 

1 D 10 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 


1 

1 

1 

1 

1 

FMR-50S 


1 

1 

1 

0 

1 

FMR-70 


1 

1 

1 

1 

0 

fm TOWNS 
(1,2) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

fm TOWNS 
(1F,2F,1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

fm TOWNS 
(10F,20F,40H,80H) 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
(UX10,UX20,UX40) 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
( CX10,CX20 \ 
V CX40,CX100 ) 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
( UG10,UG20 \ 
V UG40,UG80 ) 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 


fmTOWNS #$8© MACHINE-ID 12, ID15-8 £ ftffl L, ID7-3^0©t ^VRX'hb. 
CPU-1 D(bit2-0) : fsSffl CPU ©«SiJ£^t. TI£©R'y Mififet J: 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1 

80386DX 

0 

1 

0 

80486SX/DX 

0 

1 

1 

80386SX 

1 

0 

0 

Tm f 

1 

0 

1 


1 

1 

0 

Tmm 

1 

1 

1 

Tim 
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n m 


2. CPU-MISC3 

fmTOWNS II UG WcZtltzU-JX? Jrjj *' £ -) 

t. *r«fci&Jn3*i*Lfc. 


1/07 F'L'X 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0024H 

CPU-MISC3l^x? 

R 

ENPOFF 

(0) 

RCREN 

(0) 

CRT 

OFFEN 

FTM 

(0) 

POFFEN 

1 

1 

1 


ENP0FF(bit7) 

RCREN(bit6) 

CRT0FFEN(bit5) 

FTM(bit4) 

P0FFEN(bit3) 


: POFFEN(bit3) t* -y h £ b tT-^tkT. 

0 = POFFEN t* -y h 

1 = POFFEN f .y F ftf-'/i] 

: I/O FDA4H( 0 — F'3 >'<■ f- 1/-7X/) b 

0= 9 — Ka >'*-f Ui?X 
1= IJ — F' 3 W*f- W -7 X 7 75*ftl$| 

: I/O 0022H 60 CRTPOWOFF h* y F £ b 

77 F>>xr»cJ:S*aR*f»rilB!irCRT!5*ft«$iiri'4c:f:^L-Ct'4. 

0 = crt <0 7 7 f 

1 = CRT <0 7 7 F *!lBf75^nTtg 

: 7 <) - 77^4-7 (I/O 0026,0027H) cO^SSSt/rT. 

0 = 7')-75// 

1 = 7'J-7 7;M-74§ 

: I/O 0020 H <0 POFF t* -y h &%%]& £ b i /Ft. 

0 = 77 f mmtwsim (hr/hgi 

1 = 7 7 F «®*f75'-T “I(ig (UG/UR Js J: 


3. ItSjjli^ O >y $ \y\>7. 9 

l/7X^ X'-f. Ltz. 


1/07 PUT. 

|y-7X^€ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05EDH 

HitiiiX D y ? 1/yX^ 

R 

FCLKEN 

(0) 

FCLK6 

FCLK5 

FCLK4 

FCLK3 

FCLK2 

FCLK1 

FCLKO 


FCLKEN(bit7) : FCLK6-0 t* y b £ b fr&7nt. 

0 = FCLK6-0 C y F fr'fivh 

1 = FCLK6-0 £-y butte® 


FCLK6-0(bit6-0) : (MHz) 

0~127MHz 

4. Xtf- 

CPU *>*&»**£, »|£t|10IMS&*-K)*\ 

•rfcfcilJqSfU Lfc. HSPDEN t* 7 h (2, 0 (X h°- KMfMftflg 

& 9) 

JkitjjST) t £(2, Sit #1157) iejifi^E — h'7 >’7iy t &tfL ti~. 
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fits K fmTOWNS II UG 


I/O T 7 KL/7, 

U'7X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05ECH 

x h°— KSiJfpu^xx 

R 

HSPDEN 

'FaE 

HSPEED 

W 

0 

0 

0 

0 

0 

0 

0 


HSPDEN(bit7) : x t°- 

0 = x t°- KSiJ«&#£7>'2$] 

1 = x t°- 


HSPEED(bitO) : E&*- K/itiit*- (bit7=0 

0 = S&*- K (386DX X > RAM 3WAIT, V-RAM 6WAIT 

m) 

1 = iUiS^- K 


5. 7'j-7>:$m ' 7i/'7x? 

SrS.tcJiip?ti7t w-yx^Tt. GX>wXX;fi(i, — LTfflv^7t46coixT)T", 

1/us rt hz lfo*’?/' MC/Xifin L ST. 65msJiU^«Ol50'C*2 EHjc^ 

UoT3l^5R^I»Gi;(cj:9, giftl$m (ms W it. fcrtfU 

7-K«*ffiL-C-*K|»*JRSCfc****Tt. (> 

2 0froT±{£fcT{££®*£ti> t, t*»* 9 St. 


I/07 7 KU7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0026H 

-7')—7>9 A-VVVX9 

R 

77 > MSKTta:) 

CNT7 

CNT6 

CNT5 

CNT4 

CNT3 

CNT2 

CNT1|CNT0 

0027H 

R 


CNT15 

CNT14 

CNT13 

CNT12 

CNT11 

CNT10 

CNT9 

CNT8 


i£) ^X)U->xX<7) 'I - KdSfcoTli, £>1*7— MMHNJ— KT££ t. 


6. SCSI t-F7r-?71/y7? 

SCSI X> DMA -7- 3 tit Ltz. fcrtf 
L, fmTOWNS II CX Tli, t*7 I 7*''1(7- FfeM GfUifWC 

t. CX CFU^iJu5>X*-0|#»£fllBU && LT < *53 v\ 


1/07 Kux 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0034H 

SCSI-t — K X t — 7 X 
V'JX? 

R 

WORD 

DMA 

1 

1 

1 

1 

1 

1 

1 


W0RDDMA(bit7) : DMA X>7- b'tx&WmTih Zfrt' 9 

0 = DMA <7)7— KIs&rJ 

1 = DMA^07 - KIkS&^bT 


m CX-eii, DMA^7-KR^»rtt-C*S3^ f -<Db*y ^HIDT* 

4Wt*£fc. 
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n m 


7. CRT 8 □— JUUS>X^ 

ffiWzi&taZtlfci'isz??, \S\%cot£lhfrWmU'JZ7 (I/O 7 Kux : FDAOH) coin 
£MAtfit*:£>cT> & coft. 


1/07 8UX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

FDA2H 

CRT&;fr 3 > h n —)V 
UiST,? 

R 

0 

0 

0 

0 

®®W TO 

®®M 71 

COLOR 

GREEN 

COLOR 

GREEN 


it) XX ?(;):, I/O FDAOH C9T 8 L/dit£ 0- 8tS££>X>I><7)T'<fc£. 


8. CRT U— F3W<?7)H/y7^ 

fmTOWN S II UG Tfr |& § titz U / X / F ■? />> £ # M’ 1 $ R i> X / <X> tA t o T" 

t. JWfrWfcili, «V'»i6i:«**o#HI-c®<TT 

tgtt7>&l>y v h t i7<7)*#-$-, t £)®6 ttdc##, Lit. 

Ci<?5wy^^6#tffW:S#Lfe()OT, t £ REN fiDfitli 0 

fcfr9 it. 

I/O T K u x : 

FDA2H(CRT Hi;fj n > 8 n — ;n/-^x/ : Read) 

/t')v 7 7 K l/0(x -t i) T K rx) : 

000CFF88H(t 77/7 / VRAM rM X^Mt- Ku/X/ : Read) 
000CFF99H()||t VRAM l/^X/ : Read) 

000CFF9CH(S£t CGT/I:XFyx/ 2±fi: Read) 

000CFF9DH(ilt CG T/IrXFyx/ 2 TFt : Read) 

000CFF9EH(CG ROW T PUXI/^X/ : Read/Write) 


I/07 7 KU7 

o-xx^^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

FDA4H 

•J — K=7 

R 


REN 

W 

0 

0 

0 

0 

0 

0 

0 


REN(bitO) : I/O FDA2H, >t'Jv 7 y 8 I/O FF88H,FF99H,FF9CH,FF9DH <0 0 - 

8 A >fc Xf / 1 U v 7 ~T 8 I/O FF9EH X) 0 — 8/9 T I 7'FTtls7 / ■) A/ 
*Rt. 

^ X) -y X y (4, RCREN(I/0 0026H X) bit6) A* 0 X) E § ^TJSE& t tc h. 

0 = 9-8/9T 8 X'FT (ItetSIfc, 0-fe-y M#) 

1 = 0-8/9T F ATtg 


9. X’77-f7XVRAMfi'XyHt-K8i!x^ 

(ztijv y” 8 I/O /t'J r 

I'8X : 000CFF82H) X>f|[£ |%<A£htX:s l )<x> & <x>T't. 


802 


ft® K fmTOWNS II UG ©tt«® M 


1/07 FUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

oooc 

FF88H 

/7 7 X -y 7 VRAM 
fftX7°W ; E- FR'7X7 

R 

0 

1 

RAM4 

PAGE SELECT 

RAM SELECT 

PS2 

0 

RAM3 

RAM2 

RAMI 


ft) znu-JXtli, Ijv. y y KI/OFF82H \zy A Y Ltz\fe.% — VX i>tztb<r>1o<r>X'hZ>. 


10. iH^VRAM USXX? 

^ iJ'V'yr K I/O X* U T 

H^X : 000CFF99H) X>fit£ MX*.ft1~/;y)X> b coX't. 


1/07 KGX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF99H 

I^VRAMI/'^X7 

R 

0 

0 

0 

0 

0 

0 

0 

ANKCG 


i£) Z<F>U-JX?l,t, 7 ; e9-7’'y7°FI/OFF99H C 7 4 F L/dit£ 9 - Ft § & ©T-* §. 


11. ;H^CG 7’X-teXU'^X^ 2 

( X* U^-y7"KI/0 / t')7 

K FX : 000CFF94H.000CFF95H) X^If^ffit^X) 


1/07 FUX 


R/W 

7 6 5 4 3 2 1 0 

OOOC 

FF9CH 

iS^CGT 7 -fe x r -7 x 7 2 

R 

St^a-FCh® 

OOOC 

FF9DH 

R 

a?3-K(Ttt) 


ft) zmis-szfti, X* 9^7 7°FI/OOOOCFF94H, 000CFF95H iz 7 4 FLjfcffi£9-Ft 

blzt><r>k<nX'hh. 


12. CG ROW 7 KUXUi^X^ 

WftfcjiJnStLfcwyx^-C, I?CG7/tXFyx^ ( ytiJv^rK I/O Xt'J7K 
FX : 000CFF96H.000CFF97H) X) Read/Write f'-X^Xi ROW 7 K WX £»£-*- 
X> &X>T'"t. 


1/07 FUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

oooc 

FF9EH 

CG ROW 7 FFX1/7X7 

R 


L3 

L2 

LI 

LO 

W 

0 

0 

0 

0 


L3-0(bit3-0) : X * 9 ^-y 7° F I/O 000CFF96H, 000CFF97H <n ROW 7 F RX 

"t* h. 
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fm TOWNS II HG©tt$ 



fmtowns ii hg 

r ##G fmTOWNS 1F,2F,1H,2H , r tt£ft H fmTOWNS 10F, 20F, 

40H, 80H VltMmW. j , r #ii J fmTOWNS II CX b*>b-tX £1fc* < 



J=£') 

FDD 

/\— Kf-r X? 

HG20 

2MB 

2 

tz L 

HG40 

2MB 

2 

40MB 

HG100 

2MB 

2 

100MB 


•9m 

'jzcomv x i 



OPEN/CLOSE*' 5 > 

(OPEN/CLOSE) 

(VOLUME) 

CD-ROM 7 



•J-by > (RESET) 


SiTE- b'7>y (FAST) 
CD-ROM T Viz 7. 7 (CD) 

(KEY BOARD) 


FDD TlbT.y's’f 


7PyeYx<:*?IXUtijU*'2> 


HDD7 7 7-b7 7>T' (HDD) 
y* 

rti k-?t ? 

/tv 

(PAD&MOUSE) 

(PHONES) 

V-f ?£}□*?£ 
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ttl* L FMTOWNS II HG 



T *) U 7 h 


*B=i-K 

*-?■{ 

CRTffl=l* 99 


•iiin, i/o t uv>x? 

1. cput&siju^x? 

CPUf^iJP^x^ii, 7 *— v-y fmTOWNS II HG * s 'j1Ap £ titz 

G h ic i <0 , m<7) t' 7 MU* (0801H) #*#J$ 3 ft £ t. G Xiffifi, -> 0 7^ ROM isSiJflffgcT) 

t' -y h 56-71 co^tmtTt. 

$rfc, ID15 {±, U-fe-y hEftJil fcSrO, 300ms 0 fc$:9 if. OK 

tcntzzt *mm L fc±T#flR lt<^§K 


1/07 KUX 

L'-XT.^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030H 

CPUWS'JW^X^ 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACHINE-ID(bitl5-3) : ggwum^t. TK©f-y OSUSiJSrfH. 
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1 D 1 5 

ID14 

1 D 1 3 

1 D 1 2 

ID1 1 

1 D 1 0 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 


1 

1 

1 

1 

1 

FMR-50S 

^7e 

1 

1 

1 

0 

1 

FMR-70 


1 

1 

1 

1 

0 

fm TOWNS 
(1,2) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

FM TOWNS 
(1F,2F,1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

fm TOWNS 
(10F,20F,40H,80H) 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
(UX10,UX20,UX40) 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
( CX10,CX20 \ 
V CX40,CX100 / 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
/ UG10,UG20 \ 
V UG40,UG80 ) 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
/ HG20,HG40 \ 
V HG100 ) 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 


fmTOWNS »I« MACHINE-ID It, ID15-8 l, ID7-3 0 cr> t £^T-£> 6. 

CPU-ID(bit2-0) : (gffl CPU TSWt'-y MSeScl; i 'IWbWZ'n i. 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1- 

80386DX 

0 

1 

0 

80486SX/DX 

0 

1 

1 

80386SX 

1 

0 

0 


1 

0 

1 

f-m 

1 

1 

0 


1 

1 

1 

f-m 


2 . 

CRT y7KiT?ON/OFFt5/:A«t'7 h (CRTPOWOFF) 

t Ltz. 


I/O 7 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0022H 


R 

CRT 

P0W0FF 


W 

P0W0FF 

0 

0 

0 

0 

0 

0 


CRTPOWOFF(bit7) : V 7 h ■> x Tier CRT ON/OFF £ 1 5. 

0 = CRT SiS £ ON lc-f£ 

1 = CRT in’ £ OFF i:t5 


3. CPU.MISC3 

fmTOWNS II HG -CfftS:? tltz U t' 9 P v*X ? cOtA i: of 

t. Lfc. 
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ttS L fmTOWNS II HG 


1/07 F’UX 

1/yX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0024H 

CPU-MISC3 Vi?X? 

R 

ENPOFF 

(0) 

RCREN 

(0) 

CRT 

0FFEN 

FTM 

(0) 

POFFEN 

1 

1 

1 


ENP0FF(bit7) : P0FFEN(bit3) b* y F E i 

0 = POFFEN e-y 

1 = POFFEN h* "j US® 


RCREN(bit6) : I/O FDA4H( 'J — K =i U -7X7) E i *'7Kt. 

0 = ij - F* a >'<1- v -7 x 9 

1 = U - F* a w- -7 x 7 

CRTOFFEN(bit5) : I/O 0022H <r> CRTPOWOFF f y F E 7 £ *+. :nty F 14 

7 7 F ? * TC J: £ HiWemS: CRT iif v> 5 d E LT n 

0 = CRT ©77 FttilBr*^^ 

1 = CRT ©77 F 


FTM(bit4) :7'j-7>;Mv (I/O 0026.0027H) ©#?»£ tRT. 

0 = 7 'J - 7 > 7 'f -v# 

1 = 7'J- 7 > 7 'f 


POFFEN(bit3) : I/O 0020H © POFF f y F **£$&*> E i 

0 = 77 F (HR/HG) 

1 = V 7 F (UG/UR is J: mmWM) 


4. 


1/07 F‘UX 

P-7X7I 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05EDH 

n >y 9 Ui?X? 

R 

FCLKEN 

(0) 

FCLK6 

FCLK5 

FCLK4 

FCLK3 

FCLK2 

FCLK1 

FCLKO 


FCLKEN(bit7) : FCLK6-0 h* •/ F E 1 fr £7R1\ 

0 = FCLK6-0 h* -y F 

1 = FCLK6-0 b y F TbMJj) 


FCLK6-0(bit6-0) : (MHz] 

0~127MHz 


5. 7 'J — 7 V 

HfJ&f-jiJP £ fritz V : JX9 T"t. EOpyx^a, — LTfflV'£fc<£><0&c7)'T\ 

l^s C'h iw 1 -f-OT7 7 > Mfi/pifiP L i t. C©> £-|£v\ 65msKU^<7)|EH"C*2 01%^ 

Jfc^Tat£#tf>4£i:fcJ:9 > (MS M) 1 5 C h A ! ? lit. tzfi L, l*)^(± 

7- L T— C E t U'M L£ 

2 fc*** 9 it. 
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tt m 


I/O 7 KUX 

l/yXJ« 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0026H 

7'J-7>Nvi/i;x^ 

R 

tW > F ffiCFfi) 

CNT7 

CNT6 

CNT5 

CNT4 

CNT3 

CNT2 

CNT1 

CNTO 

0027H 

R 

t^ybi tchtt) 

CNT15 

CNT14 

CNT13 

CNT12 

CNT11 

CNT10 

CNT9 

CNT8 


ft) z<nui?x?<?>i)-b-i l z'MfZ'iXl i, &-f7— K ifc-frT 'J - K t - 1 . 


6. FD Kv-f 

FD K 9 4 rottJgd $ *t t* -y h (FDDV2 ~0) ^JEiP § tl t L tz. 3 ft- K Yy-i ~mj&<7) 
SSitg-Ct. 


1/07 FUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0208H 

FD 

Y 7 A 7 Xt — 7 xv 7 x 7 

R 

FD2 

FDC 

0 

FDDV2 

FDDV1 

FDDVO 

FREADY 

DSKCHG 


FDDV2-0(bit4-2) : Y 7 4 7-tu 7 Y u i? x? T-ftS L£ Y 7 4 7mmi^7. 

UG/UR a J; FDD «0®gij £ m+. 

HR/HGTii, Y7' (7=0, =1(W^ Y7't7) Oil ktcZ>. 


FDDV2 

FDDV1 

FDDVO 


bitO 

0 

0 

0 


— 

0 

0 

1 


— 

0 

1 

0 

Turn 

— 

0 

1 

1 

3.5” 3 -t — K 

DSKCHG 

1 

0 

0 

fttap 

DSK2S 

1 

0 

1 

3.5” 2HD/2DD 

DSKCHG 

1 

1 

0 

5” 2HD/2DD 

DSK2S 

1 

1 

1 

3.5” 2HD 

DSKCHG 


7. FD Y ~7 ^7\ ’U7 h U'777 

t?<7> HISPD t -y h 1 7>m^b^tT Y 7 4 MODE-B t' y h **J& 

flnSfti L tz. 


1/07 KU* 

l''7X7& 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

020CH 

FD 

Y? 4 7-fe V 7 h 

R 

MODE-B 

HISPD 

0 

INUSE 

DSL3 

DSL2 

DSL1 

DSLO 


M0DE-B(bit7) : 3.5”, 5” Ky^roHUSft^^tS. 
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ft® L fmTOWNS II HG 


HISPD(bit6) 


MODE-B 

HISPD 

0fc3& 


0 

0 

300rpm 

2DD 

0 

1 

360rpm 

2HD 

1 

0 

180rpm 

2ED (*•*#- b) 

1 

1 

300rpm 

2HD 1.44MB 


it) M0DE-B(bit7), HISPD(bit6), INUSE(bit4) It, DSL-0(bit3-0) i UzLtztZy 

MODE-B, HISPD, INUSE %-t-y h/'J-fe-y 1- L T 7)' G K y T ~7'is Se £■ ff 7 (Pv’X 


8. FD 

FD rxr-^^xn-, FD F7^r«iJ8^itb'7 h (FDDV2~0)^Sft 
(tt#J T” § * ) if i * F i> X ? ft. fmTOWNS II HG T” j± 0(^TSft) K o T ^ S t. 


1/07 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

020DH 

FDP 7 T F-7X7 

R 

FDDV 

EXT 

1 

1 

1 

1 

1 

1 

1 


FDDVEXT(bit7) : K 9 T 7i»J3i] t' -y MFDDV2-0) T% fllU'xT ^©amgSiSijT 4 ^ £ J: b 

0 = 4£3S?^T*i'), \*IM ExT 7'©I£#£Ii$-t6£ tlci-pT, 

FDDV2-0 TF*9» K94 7©«JB'J£tt#J-C§ S (HR/HG) 

1 = i£3g?;ft-CfcS,T, fl«K7T7©^J3iJ(±T*£&WUG/URfc 

J: Vf£*SI«) 


9. SCSI -t — 

SCSI co DMA >7- o frSH-IiL&nSfti Lfc. fcrt? 

U fmTOWNS II CX Ti±, b*-y b 7 j&* 1C7- KK^nf) CftliWK* 

t. CX icov->Tii, CPU tt#j x ? -CMiB L, LT < 


I/O 7 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0034H 

SCSI^e— Kxf— 7X 
F-7X7 

R 

WORD 

DMA 

1 

1 

1 

1 

1 

1 

1 


W0RDDMA(bit7) : DMA ©7- 

0 = DMA© p|5^nr 

1 = DMA ©7- K$e&T^T 


it) CXTii, DMA©?- c©h*-y H4 1 tc^otv>§©T-, SsaiDT- 
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tt m 


10. CRT tu*=l > h □— 

mmzmaZtifzi'isxfT, Mf IV ^ (I/O 7 K vx : FDAOH) coffi 

ilK^t^ttztbco i)Cr>-Ct. 


l/OX FUX 

U'5 ? X7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

FDA2H 

CRTtbXi a > 1- u—iv 
WX-9 

R 

0 

0 

0 

0 

iB®M 70 

©Hi uj 71 

COLOR 

GREEN 

COLOR 

GREEN 


m ZVUVZjm, I/O FDAOH 1 : 7 ^ h LitffiiS- IJ - VtZ>tztb<7)i><nX’$>6. 


11. CRT ')- K=1 >/<?■ X'JUUvX:? 

fmTOWNS II HG T*fK $ flfc w 5> X 7 if ■) j&» £ 1 6 ^ 5? X 7 X> t* t o T* 

t. >kl Sv»lftiSJ:«36»«#HI-Ctt< "T 

&gtt<7) ^S'/7 Kx 7<04§£, :<lf> &V' Cl t £ Si b fztblz0 > as Ltt. 

d cow -7X7 REN cofjtii 0 

9 £7. 

I/O TFvx : 

FDA2H(CRT 3 > h n — ;u v -7X 7 : Read) 

7 U v-y7° K 1/0(7 -t 9 7 K kx) : 

000CFF88H(7' 770^ VRAMf-f xWTt- KFv’X7 : Read) 
000CFF99H(3I^ VRAM WXX7 : Read) 

000CFF9CH(g|7 CG 7 7 -b X E '7 X 7 2 : Read) 

000CFF9DH(iI7 CG 7 7 -t x w ~7x 7 2 Tft : Read) 

000CFF9EH(CG ROW 7 K^X W7X7 : Read/Write) 


1/07 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

FDA4H 

CRT 
|J — K=* 

R 


REN 

W 

0 

0 

0 

0 

0 

0 

0 


REN(bitO) : I/O FDA2H, 7 * 0 -v -y 7 h* I/O FF88H,FF99H,FF9CH,FF9DH <7> 9 - 

8 H i 177 * 9 -* y 7 K I/O FF9EH <T> 9 - Y/y 7 1 £ -) 7 £ 

®7. 

RCREN(I/0 0026H <X> bit6) *7 0 ( 

0 = U-K/9T 17^1 (fieXE*. 9-fe-y M$) 

1 = 9 - K/ 7 T h 7T#g 
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L fmTOWNS II HG 


12. VRAM t'<X7 p U'|' ; E- KUXXX 

mmzmuztitzuisxfT, x*'j-7'y7 p Ki/o x^jt 

K RX : 000CFF82H) & WTt. 


I/O T KU* 

UXXX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF88H 

/77I 7 / VRAM 
fXXXW*- KRXXX 

R 

0 

1 

RAM4 

PAGE SELECT 

RAM SELECT 

PS2 

0 

RAM3 

RAM2 

RAMI 


it) CXH'-XXXIi, 1)777" K I/O FF82H \Z7 A Y Ltz\M ')- Yt i>tz&)<F>i><nX'hh. 


13. at^V RAM U XXX 

fr&t-jtin $titzU'jx?T, pi£ tfo* # r - xx x (x * u -7 . y 7 ” k i/o x - t u r 
Kwx : 000CFF99H)X>lit4-M^ai-t^^X)iX)t ; '1'. 


1/07' KUX 

UXXX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF99H 

*?VRAMl^X* 

R 

0 

0 

0 

0 

0 

0 

0 

ANKCG 


it) ;«wyx^(i, 7 J E | )7'y7' K I/O FF99H \zy A Y IXdfifc I) - \fthtetb<r>i><n-?S>h. 


14. iH^CG 7X-tzXUXXX 2 

*rfcfcS&in T, |s]£x>*£ £^#£1 x -XX 7(7t')v 7 7 ° K I/O >J7 
K RX : 000CFF94H.000CFF95H) *>ttfcflfcAtb1-fci6tf> i <DT”t. 


1/07 FUX 

L'XXX^S 

R/W 

7 6 5 4 3 2 1 0 

OOOC 

FF9CH 

il 7 =CG7’X-fexw-XXX2 

R 

*3=3- KUtt) 

OOOC 

FF9DH 

R 

#*3-K(Ttt) 


it) £ X> U- -7X X it, X 1 1) -X .y 7 K I/O 000C FF94H, 000C FF95H \zy A Y L ') - K 
•$-htz&><F)k<nX'hh. 


15. CG ROW 7 KUXUXXX 

ffS.tXjito^a/iWXXXT-, CG 77-tx WXXX (X ^ 9 v 7 7 K I/O X -t 9 7 H 
x X : 000CFF96H.000CFF97H) X> Read/Write ? - X ROW 7 K R X S fc*> 

X>feX>T"t. 


1/07 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OOOC 

FF9EH 

CG ROWT Fl/Xl/'7X7 

R 


L3 

L2 

LI 

LO 

W 

0 

0 

0 

0 


L3-0(bit3-0) : X t U -x -y 7 K I/O 000CFF96H, 000CFF97H X) ROW T K i^X 

't %>. 
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fmTOWNS II HR 

% is, r #«G fmTOWNS 1F,2F,1H,2H tfJffeKfOLi , r #i* H fmTOWNS 10F, 20F, 
40 H, 80H , r #i» J fmTOWNS II CX , r #ii L fmTOWNS II 



pH EU 

FDD 


HR20 

4MB 

2 

£L 

HR100 

4MB 

2 

100MB 

HR200 

4MB 

2 

200MB 


•9m 

y\-mn hg mtx-t. 

80486SX*ffltf>fctf>, *+-y *s*.jt * ') &1%m'*S1&K.% &%£<?)&'%&& *) it. 
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im M fmTOWNS II HR (Di±mm.W 


OOOOOOOOH 

000C0000H 

OOOFOOOOH 

000F8000H 
* 1 

00100000H 

02000000H 

40000000H 

80000000H 

80040000H 

8OO8OOOOH 

80100000H 

80180000H 

81000000H 

8 1 020000H 

82000000H 

*2 


82800000H 


83000000H 
$6 2 


84000000H 


COOOOOOOH 


R 

A 

M 


768KB 

MAINMEM=1 MAINMEM=0 

VRAM 192KB 


RAM 192KB 


VRAM 192KB 

32KB 

RAM=1 RAM=0 

ROM 32KB 


RAM 32KB 


ROM 32KB 


&3IRAM 


31MB 



1/0 J£3Ixnyh 

1GB 

VRAM 

256KB 

v 4 [HttpU; 

VRAM 

256KB 


512KB 

VRAM 

512KB 


— >RAM 

128KB 


SifPfgyfVRAM 

512KB 

( 9 

7.5MB 

ijfSISKVRAM 

512KB 


7.5MB 

iSbMJfVRAM 

1MB 


15MB 



1G 

2G- 


] 


£$2®ffi 


£&l®ffi 


iis$f£jg2®ffi 

(m) 


(*K) 


3G 


COOOOOOOH 

CIOOOOOOH 

C2000000H 

C2080000H 

C2100000H 

C2140000H 

C2142000H 

C2180000H 

C2200000H 

FFFCOOOOH 

FFFFFFFH 


* -t 0 iJ - K 


16MB 


* ■=& 0 iJ - K (Ver.4) 16MB 


OS-ROM 


512KB 


^#ROM 


512KB 


?I^R0M7 * > h 256KB 
(16 K "J h) 


f^RAM 


8KB 




ig^R0M7*>l' 512KB 

(20 K "J M 


]1 




4KB 




vXf-AROM 256KB 
(7*- From 32kb) 


1 000C0000 ~ 000EFFFF, 000F8000 - 000FFFFFC9 £1 it ( i , I^RAM^^r-V "J Z>. 

OOOCOOOO^OOOEFFFFCOflltfi, RAM-*VRAM<7)tj[j If) 000F8000-000FFFFF<7)M^(iRAM— ROMc7)^J 0 

-V 7 v jl vi" & . 

8$ 2 VRAMflitJi, VCMEN tf 7 h (I/O 05EEH<7)bit0 ) 1 <0 t £ IZ(D&* V "J t tztz U X-fyJb&ig. 

fv ? -f X£ J: 6KviWB#(i4r -r r>at7^^. 


•iiin, i/o 

l. cpu-^iju^^^ 

CPU^iJWv’X^ti, 7^-— V'y hC0^K(±**) fmTOWNS II HR 

d t iz J: 0 , m?) K Mft& (0702H) £ ft £ t. >1 X)fjE!±, -> 'J 7 A- ROM 

h*-y h 56-71 CT"t. 
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ID15 ii, ';-te«y fcfrO, 300 ms fti:: 0 tc& 9 i t. 0 fc 

t^?SIS.L^±T'#0BLT < Tt'SK 


i/ot 7 ku^ 

l/y7^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030 H 

CPUI^iJw^x; 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACHINE-ID(bitl5-3) : gg«HSi]£^t. Tie^tOy EffeKtc J: *)lfcJ3i]£fH. 


Hit 

1 D 1 5 

1 D 14 

1 D 13 

1 D 1 2 

ID1 1 

1 D 1 0 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 


1 

1 

1 

1 

1 

FMR-50S 


1 

1 

1 

0 

1 

FMR-70 


1 

1 

1 

1 

0 

fm TOWNS 
(1,2) 

0 

0 * 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

fm TOWNS 
(1F,2F,1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

fm TOWNS 
(10F,20F,40H,80H) 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
(UX10,UX20,UX40) 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
( CX10,CX20 \ 
V CX40,CX100 ) 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
( UG10,UG20 \ 
V UG40,UG80 ) 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
( HG20,HG40 \ 
V HG100 ) 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
( HR20,HR100 \ 
V HR200 ) 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 


fmTOWNS MACHINE-ID (±, ID15-8£ffifflL, ID7-3 ** 0 <r> t ZfifliX'h 6. 

CPU-ID(bit2-0) : f£fflCPUcoffiSiJ£yjrf. TI£«f-y IfftSC j: >) !£J3'J £ ft -) . 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1 

80386DX 

0 

1 

0 

80486SX/DX 

0 

1 

1 

80386SX 

1 

0 

0 


1 

0 

1 


1 

1 

0 


1 

1 

1 
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ttis M fmTOWNS II HR 


2. 

80486 Lfc. M&*- K©> 


I/O T 7 KUX 

U'Xx^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00C0H 

df^-y'>^Sl]f|)W'XXX 

R 

^/E 

RPINH 

CMEN 

W 

0 

0 

0 

0 

0 

0 


RPINH(bitl) : 0 7’V-XfM1s£StjL-4'.2> (V-fe-y H$(40). 

0 = U7V-xlM1^itS 

1 = 'J7V-xfijfPll.it 

CMEN(bitO) : U £SW1s?-£S OJ-fey M$iiO). 

IWKyHi, HSPEED(I/0 05ECH © bitO) t ilfij Lt-fey b/'J-fe-y b 

$tu. 

;«t'y HKJf-fyya/t'i IJj^nl) O^wy^/t') IWNSSit) 
|:LfctJ, * 

0 = dr -ry -> i ^ IJ fijfp|t± 

1 = df^yJ/iX* IJH^bT 


3. + 77 '>xi#BiVv > X.:$' 

80486 v w-yx^T*, Lfc. K<7> 


1/07 KVX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00C2H 

3r ^ry v ^ 

R 

T'£ 

SDMOD 

'F/E 

W 

0 

0 

0 

0 

0 

0 

0 


SDMOD(bit3) : df-^.y -> a yt ij n&ftHzfem-f & . 1 Cl ~ht, Jf-ryya^t 'Ji J 

f'— Xffl©df + .y yai/fi), 3?y KfiiKHfr A 0 — h"f 6X><A t&&. 
0= df *-y -> a. X -t IJ ifi?£fijfP 
l=df^.y -XaXt'J 


4. VRAM Jr-r'yi'j.BWl'iSX? 

VRAMA^y Lfc. 

VRAMcoA-^y <^ 5 v\ 

CPU * ') % ¥ tcor-mm&iiZI^fctb, I/O 

t'-y b fCOI^T ± 7 izm 


815 


n m 



I/0 7KUX 


tr-y hid# 


OOCOH 

CMEN 

1 => 0 

A -v-y '> jl 

05ECH 

H SPEED 

1 =► 0 


05EEH 

VCMEN 

1 =» 0 

OOOCOOOOH ~ OOOEFFFFH VRAM OWttztZ 

0404H 

MAINMEM 

1 =*► 0 

000F8000H ~ OOOFFFFFH ROM ft-ffl Ofifcil 

0480H 

RAM 

1 =* 0 

x77-f M£j££lffli&Lfcfc£ 

0452 H 

SPEN 

0=^1 

(VRAM A +>y xa|»|(OA) 

(01H) 




0442H 

ESYN 

1 

(VRAM Arr>af*«A) 

(1CH) 

ESMO/1 

0 =» 1 

dfeX) VRAM S'T^'-feXLict# 




• VRAM1(2 «®)=y PLANE 

— 





• VRAM2(1 B®)=^ PLANE 







• VRAM1(2 @®)-» VRAM2(1 B®) 

— 

— 

— 


A -v~y ftoiiSlMfcSft'OV'TliX -t 0 -x-y- 7 "£#B 8 ,x>,i t. 


I/07 7 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05EEH 

VRAM A -v-y v-oSW 

R 

0 

^ /E 

VCMEN 

W 

0 

0 

0 

0 

0 

0 

0 


(bit7) : X t°- b'WWM&fitot&mt. 

0 = VRAM iffyyaj 

1 = VRAM * TV •> 


VCMEN(bitO) : VRAM A i-y yaWJff 1 (bit7=0 <F> b £ W$j). 

- <T> h' y \ li, HSPEED(I/0 05ECH <F> bitO) b jSgj LT-t-y h/'J-t-y h 

3iU>. 

zcrnb-y h£ 1(VRAM A^t-y voKjftsnT)*^ 0(VRAM A-yy VoidftSt 
it) ft Lfc L 

0 = VRAM Aft $ft>('J-te-y hB$) 

1 = VRAM Mtti* a.1:: Aft £ 


5. CD-ROM + -V'y v - A ^ 

ffH(C i&in § tLfc 1/^X7 T”i". CD-ROM iftjIT X^XWtl £ tl i> A -> o <X)$lJ 


CD-ROM Jfty ->oX>SiJ$i£4f 7. ^V^x^liitSitt— 


1/07* KU* 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04C8H 

CD - ROM ^ -v i y ya 
#Jfpws>x* 

R 

CACHE 


CACHE 

EN 

W 

0 

0 

0 

0 

0 

0 

0 


CACHE(bit7) : CD-ROM A -vy '> ftT u 4 C. b S-Tjrft 

0 = CD-ROM A -vy vo* 0 (HR) 

0 = CD-ROM A +-y -> o tc L (HG/UG ft i V\mmi) 


CACHEEN(bitO) : CD-ROM A+-y (bit7=0 cr>b £%$)]) 

ZCOtb-y Hi, HSPEED(I/0 05ECH (D bitO) b MWl LT-ty h / U -b -y h 

Aft*. 

0 = CD-ROM A-v-y yaiiactS (d-fe-y Mft) 

1 = CD-ROM A-r'y->o$-^)c()ft1-|> 

it) CD-romXA KB#ft(i, CD-ROM A-ry ->o( 1*138) i: A 6. 
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fmTOWNS II 

Sri*, r ft#G fmTOWNS 1F,2F,1H,2H , r #li H fmTOWNS 10F, 20F, 

40H, 80H OffcflfcgEj , r tf» I fmTOWNS II UX OffeHHfcK j , r #flt K fmTOWNS II 

ug & hb^tx v\ 


*w« 

-^IJ 

FDD 

/\- Kf-(X^ 

UR20 

2MB 

2 

*L 

UR40 

2MB 

2 

40MB 

UR80 

2MB 

2 

80MB 


n-mt ug ts^fciR] txt. 

• ^ ') 777 
80486SX#flJ*>fctf>, 
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tt & 


OOOOOOOOH 

OOOCOOOOH 
X 1 

OOOFOOOOH 

000F8000H 
% 1 

00 1 OOOOOH 

02000000H 

40000000 H 

80000000H 

80040000H 

80080000H 

801 OOOOOH 
*2 

80180000H 
81000000H 
81020000H 
COOOOOOOH 
C 1 OOOOOOH 
C2000000H 
C2080000H 
C21 OOOOOH 
C2140000H 
C2142000H 
C2200000H 
C2201000H 
FFFCOOOOH 
FFFFFFFFH 


R 

A 

M 


768KB 

MAINMEM=1 MAINMEM=0 

VRAM 192KB 


RAM 192KB 


VRAM 192KB 

32KB 

RAM=1 RAM=0 

ROM 32KB 


RAM 32KB 


ROM 32KB 


&5IRAM 


31MB 


mm 

1/0 |£5gxny 

h 1GB 

VRAM 

( o 

256KB 

V £ EJ aTcHJ/ 

VRAM 

256KB 

mm ? 

512KB 

VRAM 

512KB 


— >RAM 

128KB 

mm 

* 0 ij - K 

16MB 

7^0 K (Ver.4) 16MB 

OS-ROM 

512KB 

Sf*ROM 

512KB 

il'f-ROM7 t > h 

256KB 

^WRAM 

8KB 

mm 

mtRAM 

4KB 

mm 

vXtAROM 
(7'- hROM 

256KB 

32KB) 


1G 

2G 


3G 


1 OOOCOOOO OOOEFFFF, 000F8000 -OOOFFFFF<OfIi$ 
(i, 

OOOCOOOO -OOOEFFFF^ flit (i, RAM— VRAM<D#J 0 
000F8000-000FFFFF<^Mit(iRAM— ROMCO 
{fC+fy ya^-yt-5. 

2 VRAMfMli, VCMEN kf 7 h (I/O 05EEH<7)bit0 ) 


4 G 


•ilfip, *>'<£!/!£§# Sftfc I/O d 
1. CPU ttSiJUvJT.* 

CPU^iJW'7X^li, 7*-- v-y hwfgJEli* 9 fmTOWNS II UR^itjp§tl/i 

£ fc 1= ± 0 , (0902H) § ft £ f . d soft 12, v U T/u ROM ttJgiJflNRO 

b>y h 56-71 C75IXJ 
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N fmTOWNS II UR GDttH® £ 


tt is, Z.<r>V'JX 9 <n ID15 14, u-fe-y Httttlil 300/isfticO K$r 9 tt. OK 

iofcCi £«BLfc±?#IH LT < rtf 3 v\ 


i/or Kur. 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030H 

CPUWSiJi^x* 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACH IN E-ID(bit 15-3) : ggO«#J£*1\ TICOtT-y M#J*K i 


mm 

1 D 1 5 

1 D 1 4 

1 D 1 3 

1 D 1 2 

ID1 1 

1 D 1 0 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 

T'x. 

1 

1 

1 

1 

1 

FMR-50S 

T'/E 

1 

1 

1 

0 

1 

FMR-70 

T'X. 

1 

1 

1 

1 

0 

fm TOWNS 
(1,2) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

fm TOWNS 
(1F,2F,1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

fm TOWNS 
(10F,20F,40H,80H) 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
(UX10,UX20,UX40) 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
/ CX10,CX20 \ 
V CX40,CX100 ) 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
( UG10,UG20 \ 
^ UG40,UG80 J 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
/ HG20,HG40 \ 
V HG100 J 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

fm TOWNS II 
( HR20,HR100 \ 
V HR200 J 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

fm TOWNS II 
( UR20,UR40 \ 
V UR80 ) 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 


fmTOWNS MACHINE-ID (i, ID15-8 L, ID7-3**0 <0t 3 #*!&?**. 


CPU-1 D(bit2-0) : #>JSCPU««J3iJ£Srf. TlCWtr-y MfeSUC J: omSiJ&lT?. 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1 

80386DX 

0 

1 

0 

80486SX/DX 

0 

1 

1 

80386SX 

1 

0 

0 


1 

0 

1 


1 

1 

0 


1 

1 

1 
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tt © 


2. + w •> a MM P v X ^ 

80486 ly^XXT”, Lt^. itiil^- Kx> 

t # cO^W^T-t. 


1/07 K UX 

U'XX^^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00C0H 

V^-y 

R 

* £ 

RPINH 

CMEN 

W 

0 

0 

0 

0 

0 

0 


RPINH(bitl) : Urw-Xi)j^$»±tl> CJ-fe y H#(4 0). 

0= U7V-x®jftnir#g 
i = ijyi^-xKi^g± 


CMEM(bitO) i) £§)li¥2*t& (U-fey M#l± 0). 

;«eyMi, HSPEED(I/0 05ECH X> bitO) 3: jlfij LT-fey h/'J-fey h 

$tl&. 

z<7)ty [•£ l(*-r-y->^X^ O^+yv^X* ’JlMmit) 
IZLfctif, V-Vy '>*.&£;<— p£tl&. 

0 = 'J 

1= ') Bffl 5 "I 


3. 4r-\ry '>ai^E0fUS?X^ 

80486 F*9j3S**-y v 3-<r>Wffi\zfcbtlh V'SX?X% fr&Kj&iDSft-i Lfc. iUitt- K<7) 




I/O 7 KU7 

t'-XX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00C2H 

A-^y->i^»fP'XXX 

R 

'f' /E 

SDM0D 

^ xE 

W 

0 

0 

0 

0 

0 

0 

0 


SDMOD(bit3) : * -*>y X ^ U 1 Idf & t, ')i ! f- 

^(O^ryviii 1 ), avx KI4±l£1S^fe i; - K-f fc&S. 
0= J f+yyi/ ; E l ) iiSIMI 5 


4. VRAM * -v>y > j. %\\ffl U X £ 

VRAM *^-y S'iOTiM^SMWI'Swyx^T, Lfc. lSSJft-=e— Kofc & 

WfrfifljTl'. VRAM CO^r^-y i, X -t ')vy'/J#l LT < K 

*w : s3L<r>s'°-'Jtti>iz, CPUtt#*>x* 0 ££ I/O 
t'y h Cov^t t^(7) i -5 
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N FMTOWNS II UR 



I/O 7 FL'X 

try 

£y h«bf^ 


00C0H 

CMEN 

1 => 0 

05ECH 

HSPEED 

1 =► 0 

05EEH 

VCMEN 

1 =» 0 

000C0000H ~ 000EFFFFH ©ffifeS# VRAM Ic-® 0 t £ 

0404H 

MAINMEM 

1 =» 0 

000F8000H ~ 000FFFFFH ROM C«i)fifctl 

0480H 

RAM 

1 =► 0 

xt^A H£&£l»*&Lfcfc£ 
(VRAM A +7 

0452H 

(01H) 

SPEN 

0 => 1 

fH ^^'fXWLfcii 
(VRAM J ft7yiffll#WA) 

0442H 

(1CH) 

ESYN 

ESMO/1 

1 

0 => 1 

ffetf) VRAM £7^-feX Lfch £ 

• VRAM1(2 B®)=* PLANE 

• VRAM2(1 @®)=> PLANE 

• VRAM1(2 i!ffi)<s> VRAM2(1 Bffi) 

— 

— 

— 


U v.y7”§-#0S©C t. 


1/07 KUX 

Ui>X7« 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05EEH 

VRAM A +7 ya®l» 
W-7X7 

R 

0 

^ xE 

VCMEN 

W 

0 

0 

0 

0 

0 

0 

0 


(bit7) : xt°- 

0 = VRAM A -V7 

1 = VRAM 


VCMEN(bitO) : VRAM MtsSwA^ ->^iliij#|i£ff 9 (bit7=0 © i l^j). 

HSPEED(I/0 05ECH © bitO) fc Il|)j L X -b 7 h / ') -fe 7 h 

$il£. 

;wf7hS 1(VRAM Jfrr>i gj^?T) A 0(VRAM A*7v^ 

ih) Lfc fc £, Jf-vy 

0 = VRAMfg#A*-yV*fcAilfrV'(V-te-y Hi#) 

1 = VRAM Ait5 
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fmTOWNS H ME,MA,MX,MF,Fresh(D|±tiI 


fmTOWNS II ME, MA, MX, 

Windows^ >x "W" #§) is iIXFresh 

tt. -IWdG, Fresh l± MF170W (c OASYS/Win 'sX\ —)VLtz b Wt*, K^x 
T(± MF tz&mZHtt. 

r ##G fmTOWNS 1F,2F,1H,2H j , H fmTOWNS 10F, 20F, 

40F, 80F , r tt# J fmTOWNS II CX <7)f±#$E j , r #ii K fmTOWNS II 

HG - r Wi* M fmTOWNS II HR <7)j±MmW.j i < *53 


««« 


FDD 


ME20 

2MB 

2 


ME170 

2MB 

2 

170MB 

MA20 

4MB 

2 

&L 

MA170 

4MB 

2 

170MB 

MA340 

4MB 

2 

340MB 

MX20 

4MB 

2 

£L 

MX170 

4MB 

2 

170MB 

MX340 

4MB 

2 

340MB 

MF20 

4MB 

2 

*L 

MF170W 

6MB 

2 

170MB 

Fresh 

6MB 

2 

170MB 

MA170W 

8MB 

2 

170MB 

MA340W 

8MB 

2 

340MB 

MX170W 

8MB 

2 

170MB 

MX340W 

8MB 

2 

340MB 


• MA, MX (7)^|| 

H«t(±HG, HR k4£*WfclHltt‘+. 
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□ fmTOWNS II ME, MA, MX, MF, Fresh 



• ME, MF, Fresh (Dftffi. 

'kwmco i 9 t. 



FDD7 7 7-tz*-7>7' 

7P 7 £ U?4*'j 7' 

CD-ROM7 7 7 7 -7 > ■/ (CD) 
HDD7 7 7-b^-7>T p (HDD) 


7^ 




;n‘7 

(PAD&MOUSE) 
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• 777 

fmTOWNS II ME, MF, Fresh h <7)tz#>, VRAM 

(1MB), 20 K *y ROM i 0 * * 

y ^ y s 

El I 


00000000 H 

OOOCOOOOH 
* 1 

OOOFOOOOH 

000F8000H 
* 1 

00 I 00000H 

02000000 H 

40000000 H 

80000000 H 
*2 

80040000H 
80080000 H 

80 1 00000H 

*2 

80 1 80000 H 

8 1 000000H 

8 1 020000 H 

82000000H 

*2 

8 2 800000 H 


83000000H 

*2 


84000000 H 


C0000000H 


R 

A 

M 


768KB 

MAINMEM=I MAINMEM=0 

VRAM 192KB 


RAM 192KB 


VRAM 192KB 

32KB 

RAM=I RAM=0 

ROM 32KB 


RAM 32KB 


ROM 32KB 


j/l&RAM 


31MB 



1/0 Mxn 7 h 

1GB 

VRAM 

( n 

256KB 

V 4 - IfU }} n !J / 

VRAM 

256KB 


512KB 

VRAM 

512KB 


^9- >RAM 

128KB 

W'T& 


512KB 

( 9 r?n4V,fein 

7.5MB 

V w liU / j §!J / 

i^fWffeffiVRAM 

512KB 


7.5MB 

iSjWfftfVRAM 

1MB 


15MB 



1G 

2G^ 


2 mm 


k'Mmm 


j 


s»«tt2iiai 

ma.) 


mm) 


3G 


C0000000H 
Cl 000000 H 
C2000000H 
C2080000H 
C2100000H 
C2140000H 
C2142000H 
C2180000H 

C2200000H 

FFFC0000H 

FFFFFFFH 


y -=6 V i] - K 

16MB 

y^E'J K (Ver.4) 16MB 

OS-ROM 

512KB 

SlfrROM 

512KB 

il-f-ROM 7 * > h 
(16 K -y h ) 

156KB 

f^RAM 

8KB 


iH^ROM7 t > b 
(20 K*y H 

512KB 

?£Sram 

4KB 


yXfAROM 
(X- hROM 

256KB 

32KB) 


] 


* 1 OOOCOOOO ~ 000EFFFF, 000F8000 ^ 000FFFFF<7)$P£(i, ^RAM<7)&* A* "J > 

000C0000 ^ 000EFFFF^pIit(i, RAM— VRAM<7)^0 1) 000F8000-000FFFFF<7)M(iRAM-ROM<7)tyJ ft*. 

*^2 VRAM^ti, VCMEN bf 7 h (I/O 05EEHCObitO ) t5« 1 (7) t £ -r 7 *> &£. tzti L, 

fy y 4 X&J: tAqwB#(i4r -V 7 v jl * 7 <h 
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(Wft) 




Ffffl Q fmTOWNS II ME, MA, MX, MF, Fresh ©tttSSM 


•itAn, I/O t l/y7^ 

i. cpu ussy i'*** 

CPUW8ijU5>X*li, 7*--7-y h©>^K(i*0 iHirX. fmTOWNS II ME, MF, Fresh, 
MA, MX fr'ilAn 5 flit Z t le J: 1 , 0©b-y h m& (ME : 0D02H, MF, Fresh : 0F02H, 
MA : 0B02H, MX : 0C02H) Stitt. Z WfUi, > >) T )V ROM MtfifflffRa b >y h 
56-71 <7)iH^t\5ltX't. 

Z.(T>V'SX9<r) ID15 12, U-fe'y 1 t%r), 300msI&I;: 0 te& 9 2t. Ole 

tcntzZt am L tz±T&M L X < t£S 


1/07 KU7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0030H 

CPUt&Jill V-JX9 

R 

MACHINE-ID 

CPU-ID 

ID7 

ID6 

ID5 

ID4 

ID3 

ID2 

ID1 

IDO 

0031H 

R 

MACHINE-ID 

ID15 

ID14 

ID13 

ID12 

ID11 

ID10 

ID9 

ID8 


MACHINE-ID : gs©asij$mt. TiCOb-y MUifcfcJ: QMUJiJfcfiA. 

(bit 15-3) 


825 


m 


i£3 

1 D 1 5 

1 D 1 4 

1 D 1 3 

1 D 1 2 

ID1 1 

1 D 1 0 

ID9 

ID8 

ID7 

ID6 

ID5 

ID4 

ID3 

FMR-60/50 


1 

1 

1 

1 

1 

FMR-50S 


1 

1 

1 

0 

1 

FMR-70 


1 

1 

1 

1 

0 

fmTOWNS 

(1,2) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

fmTOWNS 

(1F,2F,1H,2H) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

fmTOWNS 

(10F,20F,40H,80H) 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

fmTOWNS 

(UX10,UX20,UX40) 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

fmTOWNS II 

/CX10,CX20\ 

VCX40,CX100y 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

fmTOWNS II 
AJG10,UG20\ 
VUG40,UG80y 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

fmTOWNS II 
/HG20,HG40\ 
VHG100 ) 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

fmTOWNS II 
/HR20,HR100\ 
VHR200 ) 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

fmTOWNS II 
AJR20,UR40\ 
VUR80 ) 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

fmTOWNS II 
/MA20,MA170\ 
\MA340 ) 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

0 

fmTOWNS II 
/MX20,MX170\ 
\MX340 ) 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

fmTOWNS II 
(ME20,ME170) 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

0 

0 

fmTOWNS II 
/MF20,MF170\ 
\ Fresh / 

0 

0 

0 

0 

1 

1 

1 

1 

0 

0 

0 

0 

0 


fmTOWNS MACHINE-ID (i, ID15-8 ID7-3^0Oi:Slr»'CiS. 

CPU-ID(bit2-0) : CPU Tie^tTy Mftftfc: J OWSiJfcfH. 


ID2 

ID1 

IDO 

CPU 

0 

0 

0 

80286 

0 

0 

1 

80386 

0 

1 

0 

80486SX/DX 

0 

1 

1 

80386SX 

1 

0 

0 


1 

0 

1 


1 

1 

0 


1 

1 

1 
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4m o fmTOWNS II ME, MA, MX, MF, Fresh (D\± 


2. CPILMISC3 

DMACOTK^Xl/yx^ h (DMACMD) 

jWftillSfliLfc. ME, MF, Fresh, MA, MX Tii, 0 (ffi±W*) h 9 ) t * 9 £ t. 


l/or K ur. 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0024H 

CPU-MISC3i^X^ 

R 

ENP0FF 

(0) 

RCREN 

(0) 

CRT 

OFFEN 

FTN 

(0) 

POFFEN 

(0) 

DMACMD 

(0) 

1 

1 


ENP0FF(bit7) : P0FFEN(bit3) b *y F b i 

0 = POFFEN b >y F # A 

1 = POFFEN b »y F MA 


RCREN(bit6) ! I/O FDA4H( U — K 3 U >?X X) b 9 £* Z5i\ 

0= U — K =7 WN°f- 1/ 'XX ^ j&*^A 

1= ij — Kn yx> # f i/^x^^Sa 


CRTOFFEN(bit5) : I/O 0022H X) CRTPOWOFF b*y F b 9 £ X>b*y F (i, 

«S»r Rftl* CRT $ a 

0 = CRT x> y 7 F 

1 = CRT X) v 7 h *M®p&** "TM 


FTM(bit4) 

POFFEN(bit3) 

DMACMD(bit2) 


:7')-7>Nv (I/O 0026, 0027H) X>^M £ ^ t. 

0= 7 0 - x > X 4* 

1 = x 0— 

: I/O 0020H X) POFF b y F i #'£*7Ki~. 

0 = y x f 

1 = V7F «agHr^ <5T*I 

: DMAC X)7Ki/Xi/'7X7t*A23^^ A24 X)<fr±^ 0 

^T. 

0 = A23 ^ ^ A24 X>tfr±^ 0 1" 5 

1 = A23 *6 A24 X>ffr±£*0 L&v> 


3. /F ! J #m 

Z<7)Ui?X?li MB#1iTmg#X&ziL?ts*), K-y F (1-31MB itfW 

it) jWftMiTu i Lfc#*, 7 t*7 F t&SSSft, 1-127MB comm&TZ & ivlzZVt L fc. 


1/07 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05E8H 

ye ij §ivw/ 

R 

TSe 

SIZE6 

SIZE5 

SIZE4 

SIZE3 

SIZE2 

SIZE1 

SIZE0 


SIZE6-0(bit6-0) : ^ MSt. t*-v M-Ft 1~ 127MB i T-**! £ ft S „ 
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4. □ <y ? 


7 *-v.y h<7)^H(i* 0 ME, MF, 

Fresh, MA, MXiciO, FCLKn tit Lfc. 


1/07 FU* 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

05EDH 

Aiiji i/D 7 /y-yx/ 

R 

FCLKEN 

FCLK6 

FCLK5 

FCLK4 

FCLK3 

FCLK2 

FCLK1 

FCLKO 


FCLKEN(bit7) : FCLK6-0 £ -y h A<#£||A' if A 

0 = FCLK6-0 t* y h A^'Jjj 

1 = FCLK6-0 £ y h A^xJj 


FCLK6-0(bit6-0) : [MHz]. 

0~127MHz 

ME:19H(25MHz) 

MF:21H(33MHz) 

MA:21H(33MHz) 

MX:42H(66MHz) 


5. VRAM+rr>aSMUi>X^ 

VRAM A^ry £'^X^(C-oV'T(±, A-r-y yaWA’-j;}; £ (c, CPU 
^ >) ££' t<7)T-?cr>&fr\i$:i%'0?zib&Wc'x.%'i : T i I/Ot'y h ? tl t L tz. 



I/O 7 KU7 

tT'y 

hi*# 


00C0H 

CMEN 

1=M) 

05ECH 

H SPEED 

1=*0 

05EEH 

VCMEN 

1=>0 

000C0000H —000EFFFFH VRAM \zty 'OWltztZ 

0404H 

MAINMEM 

1=^0 

000F8000H —OOOFFFFFH ROM IzW OWltztZ 

0480H 

RAM 

1=*0 

M62t£IHM6Lfcfc# 
(VRAM **-y ^*W»«KO*) 

0452H 
(01 H) 

SPEN 

0=^1 

(VRAM A ^’y v-x^^jjB^co^) 

0442H 

(1CH) 

ESYN 

ESM0/1 

1 

0=>1 

VIW £ Mte Ltzt§ 
(VRAM A +-y •> 

047CH 

(0000H) 

VIW 

ENBL 

0=>1 

16M § 

(VRAM A-ry 

047CH 

(0000H) 

16M COLOR 
ENBL 

0=»1 

ffcco VRAM 
(VRAM ^r-^'y 

•VRAM1 (2 DM) =s> PLANE 

•VRAM2 (1 mm => PLANE 

•MflMfc* VRAM1 (2 @)M) =» PLANE 

•MAMfc* VRAM2 (1 mm) =► PLANE 

•VRAM1 (2 DM) <=> VRAM2 (1 (DM) 

•VRAM1 (2 DM) <^=> ffiftftfcK VRAM1 (2 DM) 

•VRAM1 (2 DM) <=> it5j${*iJ£ VRAM2 (1 DM) 

•vram 2 (i mm) ^ vrami (2 mm) 

•VRAMl (2 mm) <=^ KAMI K VRAM 2 (1 DM) 

•***« VRAMl (2 DM) <s> iKWMM VRAM2 (1 DM) 





* vv 3-ftmmtZ'mX as * 'J-?y ■/£*!!?. <0,1 t. 
ft) VIW, HEUWfcflEM^lc-bv^-cliME, MF, Fresh im<. 
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fit* Q fmTOWNS II ME, MA, MX, MF, Fresh 


6. 

f&fct&Tii A23^A24<©fff±#'9# s '&^l^tU ME, MF, MA, MX T'iiffiLh** 9 ** 
ftbtlit. 


1/07 KDX 

U'^X^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

00A4H 

T 

R/W 

ADDRESS REG. (Tffi) 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

00A5H 

R/W 

ADDRESS REG. (*® 

A15 

A 14 

A13 

A12 

All 

A10 

A9 

A8 

00A6H 

R/W 

ADDRESS REG. (±ffl 

A23 

A22 

A21 

A20 

A19 

A18 

A17 

A16 

00A7H 

R/W 

ADDRESS REG. (*±fi) 

A31 

A30 

A29 

A28 

A27 

A26 

A25 

A24 


A3 1-0 : DMA 167 Kux (4GB $|ffl) £tg$t h. MDMUTIi, A23 

b A24 ^<50«r±^ 0 MA/MX/ME/MF/Fresh T*i4, «f 


7. FIFO ; t— FUyX? 

if L < fiin § ittz u : J7. t Xt. FUSART — K t FIFO -t — K £|#o t 


1/07 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OAOCH 

FIFO^e- KW-7X7 

R/W 

FIFO 

MODE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


FIF0M0DE(bit7) : FUSART CMLtllft- K* FIFO *- K;7©Ig$£fiA. 

0 = - yx&izt zmt o * •/ m#) 

1 - FIFO ■£ — K-p&SC. fc£SrT 


8. FIFO 

FIFO (FUSART 5 
FIFOINS b >y hxmti t. ME, MF, MA, MX XI t 0 (FIFO nTIJB) jWfc^iHS it 
it. 


1/07 KDX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OAODH 

FIFOX f-/Xl/'7X7 

R/W 

FIFOINS 

(0) 

1 

1 

1 

1 

1 

1 

1 


FIFOINS(bit7) : USART (c FIFO *- K**£gS ATv>.&£ t Zmt. 

0 = FIFO^-K«i#E**^S?H-Cv>S;t^^-f 

1 = FIFO KIS#EA < 3Sg$ ATA'frt'C. t Z^t 
MA/MX/ME/MF/Fresh Tii 0(111$). 
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9. FIFO 

FUSART T FIFO K ■£> t £x>, x f — ? x#J$fc ± t>*? 'j 71* h fctbcoffiWt 

U ; J9.9Tt. 


1/07 FU7. 

\y'999t> 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

OAOEH 

FIFOS \ffl\si?X9 

R 

TCPL 

TRSF 

FULL 

TRSF 

EMPTY 

TRSFC 

RCVF 

FULL 

RCVF 

EMPTY 

RCVFC 


W 

0 

0 

0 

0 

0 

0 


TCPL(bit7) : I (f^T' 

lix h •yT'fcUy I) £ 1 h* ••/ F L, XT Cl (?) t* -y h * { 1 (C-fe-y h 2 

ith. 

0 = kI'B'F 

1 = &H5E7 

TRSFFULL(bit6) : '&mt-9 FIFO tf-KT&h Z t Zmt. 

0 = 2k1Bf'-9FIFOlz££#‘&&ZtZmt 

1 = 9 FIFO V—U ?*> hZtZmt 

TRSFEMPTY(bit5) : i&Itf'-? FIFO ifi^X'hh Z t Zmt. 

0 = i&lBT'- 9 FIFO IZf'- 9 tfh hZt Zmt 

1 = &Ii7- 9 FIFO KtX'h hZtZm t 


TRSFC(bit4) : FUSART flo&f S7-9 FIFO % 9 ') 7 th. 

0=9 IJ7MI& (U-b-y M$) 

1 = Mfgr-9 FIFO Z9 0 7t h 
9 'I TMp, l«-fe7b«0 I zmt i T-lz lfis aUt«Flffl Z&lt hZt. 

RCVFFULL(bit3) : S1S7- 9 FIFO fi s —ffiX’t> hZt Zmt. 

0 = Sfsr- 9 FIFO tz££tft>&ZkZmt 

1 = %mr-9 FIFO tf—ttXhhZ t Zmt 

RCVFEMPTY(bit2) : S1gr~9 FIFO tFlEX’fo -SC.}: Zmt. 

0 = fmf , — 9 FIFO izf ’—91f$> h Zb. Zmt 

1 = $mr-9 FIFO i9t.X-h h Z t Zmt 


RCVFC(bitl) : FUSART l*W%m7-9 FIFO Z 9 0 7th. 

0=90 tmm ( 'J -fe y M$) 

1 = Smr-9 FIFO Z9 07th 
9 'J TNf, lM-ylftO izmt i Tiz 1 M S JiLbl^ra Z&thZb. 


io. utmm&m&ispxf 

Tihmt&mumMWi. s fix v> * & a -? * £*1- v ^x 7 -e, iris $ ti * l tz. hires 

K-y Mi, MA, MXtMiO(«iiS»«l)t*oTV'i1-**, ME, MF, Fresh & ± 

(2 1 (»«3<vrv»!5:v»)*e*S^Kft*36*d&*Tt. 
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fifg O fmTOWNS II ME, MA, MX, MF, Fresh ©tt«®! 


1/07 KUX 

u-xx7 ; S 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0470H 


R 

HIRES 

1 

1 

1 

1 

1 

1 

1 


HIRES(bit7) : 

o = ztiT^z 

MA/MX Tit O(0£). 

11. VRAM#»Ui>7.^ 

mm Tt&, mmizmm hires e y h ** o 

<7)k£<7)fi#% iTt. VSIZEn (i, 1~16 T MB TOc VRAM Lit. MA, MX 

Tit 1(15150 T, lMB||g£ftTv>.?>^fc£^L£t. 


1/07 KUX 

U'XX^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0471H 

VRAM$j|F-XX7 

R 

0 

0 

0 

VSIZE4 

(0) 

VSIZE3 

(0) 

VSIZE2 

(0) 

VSIZEl 

(0) 

VSIZEO 

(1) 


VSIZE4-0(bit4-0) : VRAM (1-16MB) 

MA/MX Tit, 1MB 0^. 

£ © u -XX 7 14, HIRES E -y F 0 © 1 £ 


12. ®Httii2)SK®7 KUXUSXX* 


I/O T KU* 

U'XX7£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0472H 

Bft m* twr Y f x u -X x 7 

R/W 

RA7 

RA6 

RA5 

RA4 

RA3 

RA2 

RA1 

RAO 

0473H 

R/W 

RA15 

RAH 

RA13 

RA12 

RA11 

RA10 

RA9 

RA8 


RA15-0(bitl5-0) : wXX7T*77-feXl-.&fig«l'-XX77 K W'XfclgJttS. 


13. B*a*»M|l7 , -*U5>** 


1/07 K UX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0474H 

iBi$m ± 7 F X X 7 

R/W 

RD7 

RD6 

RD5 

RD4 

RD3 

RD2 

RD1 

RD0 

0475H 

R/W 

RD15 

RD14 

RD13 

RD12 

RD11 

RD10 

RD9 

RD8 

0476H 

R/W 

RD23 

RD22 

RD21 

RD20 

RD19 

RD18 

RD17 

RD16 

0477H 

R/W 

RD31 

RD30 

RD29 

RD28 

RD27 

RD26 

RD25 

RD24 


RD31-0(bit31-0) : w-XX^. 
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14. m PCM TO AD/DA 

m PCM ; J X ? <7)U t'? x-t. ZCDUisx? it, *f PCM ffl*** DMA 

7 Kvx t LT^-xffi^wv ^ PCM 

(AD/DA ttftgfBB) £ , fU 1 fcW?7 S <7)!cffli> 

it. 


1/07 KU* 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0510H 


R 

ADDA 

mm 

(0) 

was 


T^xE 

*-*/ 
ijvy F 
VMWi 

9Pklj 

'<"/77 

DMA 

W 

0 

0 

0 

0 

0 

0 


AD-DA UMIsstlSflt^g : AD-DA IStgoTrftW*, If7 hOT^-feXT-SStrc# 6. 

(bit7) 0 = AD-DA 9 

1 = AD-DA mtt t L 
MA/MX/ME/MF li 0(®t) 

ffl ‘Ja*£HWJ7 : AD-DAm^feH4:L^f]') 

7^(bit6-4) vx^ftTuaMHCoV'TliSCO E&9, *IRtfl4LfeW9aA5? 

*|:-3ut«A 1 fc&S. 

0 = *i| 9 L 

1 = fij 9 9 

X/*U> l-lfflg : DMA ti’9>9 , DMA T K vxm&WXf %~T 9 *e.x T6EK, xfflij 
(bitO) frtiV's MB|a'£^D91fx&. 

0 = READ -^W^UKCJ-fe'yH^) 

WRITE — ^-X/ijyy (•* 

1 = READ/WRITE E i C^-XC9AS« 


15. frPCM^lDMAXx-^XUS?** 

irPCM^O^JDfiOff^^^X^cDtAt-O-Ct. DMAoHrt&Kfcfc, 6^77 7 7*' 

t. 


I/O 7 KUX 

Ui>X?:g 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0511H 

DMAXf-7Xl/'>X7 

R 


AUTO 

INIT 


$K& 

*»7 

wa 

fF“T 

feaM. 

1*7 

77/ 

W 

0 

0 

0 

0 

0 


AUTOIN IT(bit4) : DMA fear-*- 1 7 -v + 7 4 XT£fiA IStt 4. 

# — h 7 — i'T7'( X&ffv t, |ij|§.£*-7fl#t;: DREQ -v’X 9 li-fe :-y h § tl 

0 = 7- M ^ x 4 XM± ( 9 -fc -y IS#) 

1 - 

<sasi»71l 9 a*-!* : glft777/i { inll, #1 9 &*$•&£?•£ ■&*>$:*'£ IStt-S. 

Rl (bitl) 0 = SU9a*£fg££-fr$A'(9-fe-y M#) 

1 = «lJ9ii*£*g£TS 

m & ** 7 y x x : DMA<£&**»7t.& 1 1 

(bitO) ;x> bit §■ 9 -fe-y ItSE^Iil £ WRITERS. 

0 = ass# 

1 = DMA|k&**-7B# 
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16. *fPCMS»DMA *9>*U^X* 

ffi PCM%M<?>tziibX>%iWcui?X?<7)Utr)X', DMA t #X>$ks£ 7- K£5t£l: 

mAkm¥\tV-YWm^ftbtlZ><nX\ 8 t'-y K/ 7)V(D^^<y{ 
hBWicii, r-?<7)mmz80U Ztaz.Xi&lk't'f Hcl.&tm(f&9 t*tA,. mtui? 
X?X\ ^-X/ijV'y Z<7)W t )Wz.lt AD/DA '*>?WWUi?X?(V 

h*7 h 0 

DMA $e& 4> , Z<7n'PX?%Mfr&lX http's Wt/V's? ft (ifSffi £ tltc v ' X) Ti±® 
ttz, DMAgJfNi?- vmmibti&nx-, f 

80H £iaz.Xl%$t'<'( h lz L&tt til£% 9 t-£As. 


1/07 KUX 

1/-7X7« 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0512H 

DMA# *7^ Ixv^X^ 

R/W 

COUNT REG. (Tffl 

C7 

C6 

C5 

C4 

C3 

C2 

Cl 

CO 

0513H 

R/W 

COUNT REG. (±® 

C15 

C14 

C13 

C12 

Cll 

CIO 

C9 

C8 


DMA|i®i*lT7PSwfK^7- KSc^lS^t^. fcfc, DMA fS&ii REC/PLAY t>T Awlf-g-ic i> 7- Kfc 
srftfca, 8 t 7 


t/7A8 K-y h:C15-C8 &<?)7-9 
:C7~C0 

7f^8f7 MC15-C8 RchcOr'— 9 
:C7~C0 Lchso-f'— ? 

ztnV'SX? icl i-c-x/7 v'y Y Ifilb 0, '*>?WW f 7X ? nft&hz i ot7 ? -fex f xx? **$:S 

$tl6. 

<-xi/- 7 X^I i, M — F^rxT XP^fcli^wfitS-# 

f y h v \? x -9 h . 

ijV'sW VX9\t, 17 - Kfsi&T&fcl/tc 1 A J tt7 7y 

i<0Wi»x^Kli*SFCe3ilEl«c-lwfi^ia:StS. cwfili, DMAt£2UrritCttFFFFH £$:*. £fc, 
FFFFH Sli 65536 7- USmSft*. 


17. fr PCM ffjR DMA T K UX F^X? 

fTPCM^itco^^cDflftgWv'X^cD^hoT'l-. DMA$k&£ 1 t 7 I^X>$e&M #}7 Ffx 
fail i-f. HJtF'XX^T, ^:— X/9 -€- <50^Q 

9 HA (± AD/DA F -XX 7 <0 1' -y b 0 Xff^ 1 1. 

DMA$kH4u Xcouyx^^tK^i^LX ^iivy hr K f x xiftfiffcliE § T”&S£ 

tf&^X-f. tfz, DMA gjf1=li , 7 — V^iilzftfoix&coX', *#c7 HwxwKSHceS *•£ 
L. AO^fiSfcl ^fV'Tfc 0 t*&3H£+. 
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1/07 KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0514H 

DMAT 

R/W 

ADDRESS REG. (T® 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

0515H 

R/W 

ADDRESS REG. (*® 

A15 

A14 

A13 

A12 

All 

A10 

A9 

A8 

0516H 

R/W 

ADDRESS REG. (±® 

A23 

A22 

A21 

A20 

A19 

A18 

A17 

A16 

0517H 

R/W 

ADDRESS REG. (ft±® 

A31 

A30 

A29 

A28 

A27 

A26 

A25 

A24 


Ki^X frights. 

^<nv V X? \Z\t.'<-7, 1 i] V 'y V-tfh 9, '<>7W^U i?Z.?COn®lZ iTt7^-feX?iU W 'XX :?**&£ 
£ tt& . 

-<-xi ^x^li, :*- M-i^x4x9$cli:*x>fj6£;!7 

h uyx^'xfei&i-s. 

^u-> hw^x^ii l 7 - K$Eicit'&7 , ;yfC2-fo*'?x hT-y’/SfiS. 

18. ff PCM □ >y 

Iff PCM Wiico*:*<7)ffS:W'^X^<7)t>toT', +r>7'J >7v- b %&M/Wt%.L£-f. 
iiSii'l-fe'y b Ztlfcb %<T> 19.2kHz <n£ CLKnfit£*i &tr i t fc i oT 

{£Mcomz%WT££t. 

fcrtfU £<OZtlz £t), JK#«9Hf >- 7 “'; >7w- hEISffi (19.2kHz) & S It £ X> T" 
*£"C, *fPCMW«Ew#IB*«fflLfcttli t fr PCM f«yXf An > h 
v-;uui?x?co ADDA 'J-fex h £1£v\ izm^ct i i t ic L i 7. 


l/OX KUX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0518H 


R 

'FxE 

7>7'J >ru-Y&% 

CLK3 

CLK2 

CLK1 

CLKO 

W 

0 

0 

0 

0 


CLK3-0(bit3-0) : Hf >y U x X w - 

V>7>) >7u-t£O.T<7)£ : )tznfctz. IS:£3t±coft£fg£ L£i#£ 
OttftMiflMELfru. 
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CLK3 

CLK2 

CLK1 

CLKO 

y>zf') yyv- b 

0 

0 

0 

0 

48.0000KHz 

0 

0 

0 

1 

44.1000KHz 

0 

0 

1 

0 

32.0000KHz 

0 

0 

1 

1 

22.0500KHz 

0 

1 

0 

0 

19.2000KHz( 0 -fe -y b Bf ) 

0 

1 

0 

1 

16.0000KHz 

0 

1 

1 

0 

11.0250KHz 

0 

1 

1 

1 


9.6000KHz 

1 

0 

0 

0 


8.0000KHz 

1 

0 

0 

1 


5.5125KHz 

1 

0 

1 

0 

24.0000KHz 

1 

0 

1 

1 

12.0000KHz 

1 

1 

0 

0 



1 

1 

1 

1 

0 

1 

1 

0 


m%m± 

1 

1 

1 

1 




19. SrPCMMPE-KKfcUS?:** 

t'-y b^e- 

Ytc¥.<7)WL‘x.%'il ? £#>£>{> WC$\ Zfttp'C, KE#<7)-t y~f >J > 7 LSB -fi 

m pcm mm t-r-zmt, wpcm ^ iyxfA3 >Fu- 

;H'-7X^W ADDA ij -t 7 b£b£v\ & ± i EL£1\ 


1/07 K ux 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

0519H 

■t— blS^H^x? 

R 

T/E 

SND/ 

WAV 

wo 

wt 

ST/ 

MONO 

WO 

16/8 

WO 

Wl 


bit2 

bitl 

bitO 

W 

0 

0 


z.coi'iszfti'-t'f b/V- b'TX-tX' BTfg-e, ftijifXiX o -y ?!S:$F-7X? E— }SLT READ/WRITE 1" 4 

-i fca*T#s. 


SND/WAVlfflUgx. : f-b7t-vy b£K£+l>. 
(bit5) 0 = WAV «- 0 -fe 7 M# 

1 = SND 



SND 

WAV8 

WAV 16 

+ 2 Vrms 

FE 

FF 

7FFF 

i 

+ 0 Vrms 

l 

80 

l 

80 

I 

0000 

-OVrms 

) 

01 

7F 

) 

FFFF 

) 

( 

— 2Vrms 

l 

7F 

( 

00 

( 

8000 


miS . : SNDi^ISbRtS t bit4, 3 ItmiltZ 0 8bit 7/loWtW? 

ST/MONO -tj) *J #x : f-^7t-vy b £K£1-S. 

(bit4) o = Z/yJU <-V-fe»y b^/SND^SCKSNf 

^ -t / y Af- ? 14 Lch t Rch X)fn b ti 5 . 

1 = xf 1^4 
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16/8 tr-y naw#* Y 

(bit3) 0 = 8 tr -y h «- U -fe 'y h B#/SND 

1 = 16 e -y h 

: 16bitf'-^*'ib 8 tf-y MciE*f 6 i £, 16 t* -y h T— 7 <r> if i £ LSB 
(bit2 — -0) lci-|>*^^ccO i. j 


R3tH<7>flJ 


bit2 

bitl 

bitO 

LSB lx^ 

0 

0 

0 

bitl 

0 

0 

1 

bit2 

0 

1 

0 

bit3 

0 

1 

1 

bit4 

1 

0 

0 

bit5 

1 

0 

1 

bit6 

1 

1 

0 

bit7 

1 

1 

1 

bit8 


^<nWcx.im%«$cOA.%$)]T-, 8bitf'-7cOff£B$l1Tfi8bitrt<0cb 16bit 

7-?t Lxn*£2tlZ. 

fS§*«9W*i«0E&teiMB$tfbfci6, ~f— l-fcfrl t bit2~bit0** *101" ic 
y7fA3y|. □ — ;Hy-7X7 (051AH) X> bit7 fO-fe-y h 

fcfiAfc nir Kfro-c Lii<oT\ 


: 19.2kHz > 7 16bit bitl3~7 £ SND PSCT«Wt 6 

^ o y :? lxal:00000100b = 04h 
•t— KISt :00100110b = 26h 


20. ff PCM l^gv-XwAa > h □— 

*rPCM ; faEOfci6K*fa»=J&ftl5n.fei'5?X^-Cl-. ±fc, *fPCMW«OlW^*»wL 

it. 

*r PCM Wil ? n y ? #B£ W 5? X 9 T ? D .y 9 <n K£ £ ft o t f&t , Ilf PCM ^ - Kt£ 

BEfiW)PCMt:«9*iSfc#li, ADDA 
'J -C -y h Srifivs i 9 td L i t. 


1/07 K DX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

051AH 

yXrA3> h D — )V 

ViSX? 

R 

ADDA 
'l-fe -y I 

T'%. 


REC/ 

PLAY 

^yfE 

III 0 i"<n,Wc%. 

bit2 

bitl 

bitO 

W 

0 

0 


ADDA U -fe -y h : AD-DA WM<r> >J -fe -y h £ff 7 i § (i, Z&t'-y Hz 1 
(bit7) *co&, $j2 f is?'J-k-y Utm&Stl, 6SS6«JfcO t4r4. 

tO-fe-y HciO, AD-DA ®W«&w-7x7 14 0 -b -y 
ffe^h'-y h£tS:3£l.!fc^i:£J::li, Zcot’-y Hi 0 & WRITE 1-4. 

0 = READ 

WRITE mh 

1 = READ i) -fe y H> 

WRITE <)-b-y h Wn 

(bit5) : f'-^*“-bR'2x^(T)^g^^^<7)j:1tclT7. 


bit5 

T MSSfg 

0 


1 

V 7 h«E&*°- h 


r-ftf - y uisxft^mnz t. 


836 


ft is O fmTOWNS II ME, MA, MX, MF, Fresh 


REC/PLAY(bit4) : Hi REC/PLAY co-ffl 0 WZ X -f -y <f-T, DMAC/'-r-y 7 7 

■?>. 

0 = PLAY -'J-feyHI 

1 = REC 

: #J0 '^V'OvtnWc.^'-kn lxfi-7. 


bit2 

bitl 

bitO 

#j 0 ii&ias 

0 

0 

0 

INT 4 

0 

0 

1 

INT 5 

0 

1 

0 

INT 10 

0 

1 

1 

INT 14 

1 

0 

0 

INT 15 

1 

0 

1 

fU 0 

1 

1 

0 

tu 0 &*m± 

1 

1 

1 

tu 0 &*m± «- HyHf 


21. Iff PCM 7?3>h n—)\s\si>^9 

fr PCM WSofcftfcfr&fcJ&iii $ titz u -JX 9 T"t. Iff PCM fiws? -77 i v 

c 7 h *?, '< 777 fiotw 9 &*irsr e -y h * £ ££r*b i t. 


1/07 KU7 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

051BH 

/<.y 7 r ^ > h 

R 

'*777 

*9 a* 


^y7r^7- 

✓*•7 77 X 7 - ^X/INIT 

OVER 

UNDR 

bit3 

bit2 

bitl 

bitO 

W 

0 


a' 7 7/I iJUiX&jrFRl 
(bit7) 


/<7 7?X7-(0VER) 
(bit5) 


/\‘777i7-(UNOR) 

(bit4) 


/<7777t- ^ 7,/INIT 
(bit3~0) 


: •y~7 t ^ y— B#(xfi] 0 &. 

0 = #I0&A£36£S-£$:V' «- 'f-feyHI 

1 = #10 &<*£$!£+ S 

: y<>y 7 - 7 7M 7 /f, 7 0 7t5 t Bit 1 £ 
WRITE -fh. 

t-'''-y>%£$l i, «'7 7 7l:Af §‘*D5rv>f'-7(2-?-«9ii& 

0 = ii&me 4 - 0-fe.y M# 

1 = READ *-'<-y>%& 

WRITE 7 0 7 

: y<7 7 rrorvT - — 7 ^S4SSt7 7 7t, 7 0 7TS E # It 1 £ 
WRITE -ft. 

7 > r- y > ti, 7 > 7- y > 7 ;H£f# § ti, 
Itit £tz6. 

0 = iSttl 4 - 0 -fe y M# 

1 = READ 7>7-y>%£. 

WRITE 7 0 7 

: READ It# 

J&&7-7rt*AoTu£'N--y 7 7«K£St£ 0000b~ 1111b T'S 
t. 

WRITE It# 

1111b £ WRITE T& ■! hX'<y 7rN --/t 9 'f X'T •&. 
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22. m PCM * 

ff PCM 2 titz ui?x? t\ »W/S^jc*‘*»*)S#M79^»: 

£t'-y h 


I/O y’’ KlxT. 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

051CH 


R 

A/D 

RDY 

D/A 

RDY 

#*Aii 

*9 a* 
nf 

WAjj 

*77^ 

T'/E 

DREQ 

7X ? 

'*777 
7X ? 

W 

0 

0 

0 

0 


A/D RDY 75^ : A/D 3 >'<- ? £5St. 

(bit7) 'J-te-y Ht + yyi) HS^mfcli, A/D 3 y^'-^coWfls*^ 

bwWF a 1li-«73^1 iot, z.<r>-7 

5#Dl±#oti^c077r^O £li A/D 3 7 a--^to 

0 = ii#pT«g 

1 = i*^»jh 


D/A RDY 7 3i/ 
(bit6) 


: d/a 3 

'J-fe'y hf^h-ty/U 7/1/- MS^ICii, D/A 3 >/<-;? cogjf^TF 
'E-coWRSJIJ^WTyrAU t%6. lot, :W7 
7^1 fcfroTt>.5W B mS££lToT(i£fe$:K 
5TO±ffoTiC7)73^0 £ii D/A 3 yy-r-^co^g 

0 = n&mz 

1 = S4t?jh 


lcomzm fr&frZWx.tZ. 

(bit5) 0 = SiJ')JA^£?§£;5-e&u. 4-ij-fe.yH^ 

0 = |l] 9 ii<*£3§£ §-£!>. 

fpA*77T' : ZtiZmttzZ. 

(bit4) tzmt. 

Z<F> t--y HJliJ- WRITE LtztZlz? iJT$tU>. 

0 = READ m : gi"<j\,wm : gV-?*:-?l,zWi%.lfzffli$.i: 9* 

$ V * 

WRITE 

1 = READ 

t>*\ 

WRITE ? ' IT 


DREQ 77^ (bitl) : ;<0f7 h ii, '<-y-7rfrb DMA 9 /i7 hADfc/tl: § DMA |gji£-£TT 

nfr&frZ KStS. 

c.7)h*-y ^y77*'f)DMA ')/xxI*i|T{i DMA IS 

T- 1-4 -y-77'f X&ffbZ^ DMA $si2i<7)**-7l!$l c(i, £oe>y Mi 
aifttfjfc I **-fe.y h $ti6. 

0 = DMA lijllS’fi' -) 

1 = DMA $£!&$• It b’&i'' ( 9 -fe -y M#) 

'<77777/ : Cco^.y Mig^' , -y7r7)SJ)f1s$-SiHipt4. 

(bitO) bitl, bitO £t* 0 ti^tz A DMA 

bitl W 1 T* bitO A< 0 «$&£-, y'- ? *”- j. £ LtzV~7 h IkH^E — K fc 
&•?>. 

0 = '<y7rWl 

1 = /<. y 7 riWNt± ( 0 -fe -y h Nf) 
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23. m 

ffiPCM%m<vtziibiz$jTmz&toztitz\s'jx?Tt. am 

9*£^£H®rCT^§£t. Hta^fcMi&LTiJQ, *<7>£tV 

W^X^C7)3 > h n-;H*7 h J'fot, ? 9 7 L AAT'ffiffll' •?> 9 it. 


1/07 KU* 

Ui>A*;£ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

051DH 

Itlft”— X 1/7X/ 

R 

LVL 

OVER 

L6 

L5 

L4 

L3 

L2 

LI 

LO 


,1 co w X X ? £ READ t £ i E f, § ti X v > 4 t°- ? fit £ 1% AIR S - b tf? £ h . 


LVL OVER 7xX : A/D a >^'-X^coA/j#^* J ®9reS> 5 ^ t £^t. 

(bit7) 0 = READ iltttSI 

1 = READ A*«A 

(bit6 — 0) ±&8 e-y &<7><fc 9 fcSt. 


At u^c;u 

7-* 

+ PEAK 

7FH 

l 

ov 

? 

00H 

-PEAK 

? 

7FH 


9 A^'4 St-ii, -?-coA* 
^cowyxXiiiSWSMF-yx^cofilicj; fe-f, U -fe -y M*Tll#fr A&fcgJ 


24. ff PCM ®jg h- 9 #l/AII/Uv>X^ 

ff PCM ^iHcD /i46 $ ft-fc V S JX9 T*t. At X) W >?X 7 T*I^S $ 

tltz Lnf$ii.S fcW 9 &***££ Lit. it, Fti# 
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I/07 7 KUX 

u-xx^ 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

051DH 

h Ij ^rix-<;ux^x^ 

w 

LVL 

OVER 

L6 

L5 

L4 

L3 

L2 

LI 

LO 




□ > h a-in^-y b : 0 = WRITE ffj 0 it zm&Z-t -y b 

(bit7) 1 = WRITE LVL OVER 7 y J: V h°— 7 ^ — f 7 7 7% 7 ') T 

~t & 

b U : »l6AA£f§4§-£&K|ffi£-t;-y btl>. 

(bit6 — 0) ZCDUisz?lzrtRbfi6f'-?ti, b'Wix.i'iszi'X-InfcZtltzT'- 



x-* 

+ PEAK 

7FH 

l 

ov 

l 

00H 

-PEAK 

? 

7FH 


25. ^ PCM b 

Sf PCM U'JZfT, yXri^v b o— ;H/ yx ^C0 t' >y 

b (c i •}, 0 cot # U'JX? (A/D a tb*?a4fa^# 

JS), 1 <F>h %V 1 b$Kj&<+°- My-7X / (DMA ^fb>fy7 b ^ xTTfiltli h # cofs^i 
*°- b) t 

±(i8 b'-y b^^Wtl^jroTV' 

•5 C h 


r-?#- b (0) 


I/07 7 b'UX 

DS>X£:g 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

051EH 

U'OV- E-? 1/yX^ 

R 

LVL 

OVER 

<L> 

L6 

L5 

L4 

L3 

L2 

LI 

LO 

051FH 

R 

LVL 

OVER 

<R> 

R6 

R5 

R4 

R3 

R2 

R1 

RO 


0 cot £ U'OVX-?<7)7'-? #- b IZ%&. 

BYTE/WORD T 9 -fe XnJtgT-, READ T > 'J - fife 5. 

WORDT^-bXLXiJ;#, 16 fy h y7X7»7t- ?-y Mi LVLOVER<R>(MSB)~LO(LSB) 

051EH #itfc(i LEFT f- +• U'OvZ, 051FH 

LVL OVER 757 : A/D 3 t £jjH\ 

(bit7) 0 = READ ii&ttSS 

1 = READ A*®± 
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: U'OV*:-? i'isz?tzr$ibti&7'-?<i, F'l§:Si^yx?T-lf£f 
(bit6~0) tLfc-T'-f&jX&jclz, ±{£8bitfrC>il&tm£Wfi>T%<nJ:Ttzmt. 


xti 

x-* 

+ PEAK 

7FH 

l 

ov 

l 

00H 

-PEAK 

l 

7FH 


v-t-v fk-tb^ 

Lti'S. 

y 7 MS&itf— h U'zSXfli, UrgWiAD ?>'■*- 7 ItijWMfr&l, #£P$ li DA a 7 
tznb<vb<r>T$> 9, 

## i Tic, AD/DA r d A^J L t, (l)fr PCM W«Ol0#Hfc, (2) »#»#*> DMA 
gs-/-t>x, (3)#£R#<7>V7 HSMS/— Ztl-?tl7 n-f-*- 
F Li’t". 


x-»*~ F (1) 


1/07 F'UX 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

051FH 

V7 FliUtf- F w-yxy 

R 

D15 

D14 

D13 

D12 

Dll 

DIO 

D9 

D8 

051EH 

w 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


l<oi;|y7 F^xTKfflwf'-y#- F icfrS. 

051EH 7>f>ro WORD TX-feXffflt, S^P#<7) READ (±7FS, »&&<?> WRITE t & 
i>. 

16 fy Fl/^xyt«7t-77 F ii, D15(MSB)~D0(LSB)«]iiE&.&. 

dt«o x -t x -r s . 

t/7lF8E7 F : D15-D8 l&cof'-? 

D7—D0 f£x>f'-? 


8 E-y F : D15~D8 Rchcof'—Z 
D7—D0 Lch <Dr'— y 


t7 7^16 E 7 F : D15-D0 T-l r'-y 

7fL-t 16 I^-y F : Lch • Rch chlilf, Fr^- J r4-si'i‘'3M>fc 
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tt Ml 


( 1 ) mmt 
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O fmTOWNS II ME, MA, MX, MF, Fresh 


( 2 ) 
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ft a 
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ft® O fmTOWNS II ME, MA, MX, MF, Fresh ffltfctl®! 


(3) V7 
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ft m 


26 . /f'Ja-AlCOMUvX^ 

f- * V * /KOjttftT", ff PCM *' 6 § tl t L fc. 


1/07 Kux 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04E1H 

-■KU i-AlC0Mu-7x7 

R 

4^xE 

C32 

CO 

EN 

CHI 

CHO 

W 

0 

0 

0 


CHl-O(bitl-O) : 


CHI 

CHO 


0 

0 

v\ 

0 

1 

74 >A t}<n£ 

1 

0 

AD-DA <D£; 

0 

0 

AD-DA <F>-fc 


0 JL — A 1 


LINE 

A7j 


16 Lf 7 h 
PCM 


CD 

ttijj 


-tf'A 
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tta □ fmTOWNS II ME, MA, MX, MF, Fresh 


27. CD-ROM 

CD-ROM MA, MX, 

ME, MF, Fresh fr tiNM t & 9 t i~. 


1/07=' K U* 

US**** 

R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04B0H 

CD-ROM^Sg u v 5 x / 

R 

*ADP 

*DS 

* MS 

*ME 

1 

1 

1 

1 


* ADP(bit7) : ADPCM 

0 = ADPCM #£#**>•) 

1 = ADPCM 


*DS(bit6) : CD-ROM K y 4 mffiWlZtLX^Z Z t £*+. 

0 = im cd-rom 

1 = i%m CD-ROM Y7'(7tmVl2tLX\'*%\t' 
MA/MX/ME/MF/Fresh Tii, 0(BS) 

* MS(bit5) : CD-ROM >y '> 3 v* & d t 

0 = CD-ROM '> 3 

1 = CD-ROM *y '> 3 

MA/MX/ME/MF/Fresh Tti, 0(®S) 

* ME(bit4) : CD-ROM <7)-?V > b/4 V*-? Yttfo&ZtlX 

0 = CD-ROM oo-yiyy h/>f >>x? 

1 = CD-ROM co-yiyy Y/A i?*.? htH&WZtLX 
MA/MX/ME/MF/Fresh Tii, O(0S) 


28. CD-ROM 

MA, MX, ME, Fresh^Mi, CACHEEN h * y h 
feWfflSii* <fc -5 fc* i) i Lfc. 


\/0T KU* 


R/W 

7 

6 

5 

4 

3 

2 

1 

0 

04C8H 

CD-ROM A *?"/ vx^iJ|Jp 
V'sx? 

R 

CACHE 

T'x. 

CACHE 

EN 

W 

0 

0 

0 

0 

0 

0 

0 


CACHE(bit7) : CD-ROM A^«y $/ ZtlX^6Zt £^*f. 

0 = CD-ROM A -V'y i/ j- <lb 9 

1 = CD-ROM 

CACHEEN(bitO) : CD-ROM ^fry (bit7 = 0 <?) h § W 

«0. 

C O tT *y h ti, H SPEED (I/O 05ECH 60 bitO) t gift L X -fe >y h / U -fe >y 
h 3*1*. 

£fc, MA, MX, ME, MF, Fresh 
1X6. 

0 = CD-ROM A-^y OJ-fe-y M$) 

1 = CD-R0M*^vis*/\%mM\tt%mzt6 
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m 5i 


A-K^x7 


a-k£x7*« 


58321(58321B) 6 

71071(D71071GC) 6 

80386 6 

80386SX 782 

80387 6 

80387 -if 7 

8042(MBL8042N) 6 

8251 6 

8253 6 

3259 5 

87078(MB87078) 6 

8877A(MB8877A) 6 

AD7820KR 6 

CD-ROM R 7 4 7‘ 8 

CPU 7 

D71071GC(71071) 6 

fmTOWNS 3, 771, 777, 781, 

791, 798, 805, 822 

fmTOWNSct)»« 5 

fmTOWNS cottfll 4 

fmTOWNS 768 

fmTOWNS 770 

h 9 

I/O hxn-y 663 

I/O -7 -y 7° 11 

MB87078(87078) 6 

MB8877A(8877A) 6 

MB88P505H 6 

MBL8042N(8042) 6 

RAM 7 

RF5C68 6 

ROM 7 

ROM ii - K 9 

RS-232C 9 

RS-232C 3*?? 650 

SCSI # — K 9 

TOWNS ^-f y K 7 

TOWNS ■v’f? x 7 

YM2612 6 

YM6063 6 

74 V1/-T7 K I/O 11 

T-j-u-7 RGB 3*?7 (*#0 653 

7-f-orRGBaiA 8 

8 

7 

t£3gRAM 654 


K 7 

*- jK- p3*?7 649 

a ^.7 7 649 

771, 777, 781, 791, 

798, 804, 817, 822 

X n y R 9 

^>l-D-/x4y/7i- x 8 

l*|j$X b-# 8 

RDlj'X 4 4* d 7 ^ 8 

/N°.y |-'&v7X3^7 / 649 

b Tt # — K 9 

*> — h* 3 ^ 7 7 661 

•?')>?'( v 9 7 3.-7. 8 

7° 0 3|77 651 

7 n y hV 3-T'7 7 652 

7 3 -y b 't f f 4 X 7 K 7 4 7' 7 

"X'y 8 

v4?®T 8 

X^Uv.yT" 10, 782, 792, 812, 817, 824 

0 ~7 "/ 7° K I/O 11 

•t — K 9 


S038BCPU 


16 b y h 3 - K 53 

32 b y h 3 — p 53 

80386 23 

80386 Mcou -7X7 26 

GDT 32, 38 

GDTR 32, 40 

IDT 32 

IDTR 32 

LDT 32, 38 

LDTR 32, 40 

TR 33 

TSS 33, 48 

mx7/ h 45 

7<K— h 50 

4 >x R 7/-/3 4 >7 29 

4 >9 77” 1-7X7 0 7 °9t-~7^ 32 

Jr 7 -b "j R 37 

f&28 8086 •€ — K 26 

1K££1K 35 

X7 0 7°7r-7Vu 32, 38 

7 - R 45 

3 - R*-fe7V > R 28 

3 — )VY— R 46 
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m §i 


yyb U—IVV'JX? 31 

yXrAT p y X y -y X X 32 

%T pyx 29, 36 

X X y X -b V / y P 28 

t/yyf-x a ^ 36, 37 

-fe XV V P 37 

•fe/ X y P y-7XX 28 

-fe y X X 38 

7X7W1 44 

XXX r- P 46 

7x;xf- P-feXV y P 33, 48 

XXXl*IT-X>fSfI 45 

+ IB'J-77 P*yx 36, 40 

TV XX 0 7°X 32, 38 

f-fXX'J TVt-XVu 32, 37 

f'-X-feXV y P 28 

r x P yyxx 33 

X^ 52 

r'yx-.y XV-yxX 33, 52 

Mf-fX^'J^ 45 

43 

43, 45 

P X -y 7° 50 

1-77 ~TY- 1 46, 50 

* 'f f 4 •r* — P 25 

ifl-ffly -7XX 26 

50 

tylWT Kyx 36, 40 

77/WPX7 30 

7‘nf7 P*- P 25, 53 

^-'jT-y'/v 40 

'X — 5>7 — ~T)\>y r 4 I/7M 40 

36, 40 

43 

y X 29 

0 7 /I'-t— P 25 

0 43 

f*JXP 50 

n-^^f4 XX 07 “Xt-7Vp 32, 38 

i!7 pyx 36, 40 

fl] 0 jX* 50 

sillier- (. 46, 50 


80486CPU 


32 b-y p'<X 761 

128 b y P^'X 761 

486 figny-yxx 764 

486 Oi&Sn^HP 764 

80486 761 

DOS-Extender 767 

F-BASIC386 767 

FPU 762 

7 Pwxx y7°7x7y P 766 

774V y p-xxX 765 

* «yi-( *— 7VU 765 

4-f-y yailfkXX^ 815 

yjLfliiJfliy-yxX 815 


JfwPaXE 0 761 

3 7'D-fe.ytii 765 

765 

Miv^XX CRO 764 

ftijfiiyyxX CR3 766 

v y POTTFii^tt 767 

i&JP^ 764 

765 

^--7 7 4* P x;w— 766 

'X-y^-v-y y^V 4--7XU 766 

763 

7 4 P7nfX P 765 


CPU ifiB©A-S9x7 


80386 55 

80387 55 

80486 761 

CPUftWnttM 55 

DMA 56 

NDP 55 

RAM 55 

ROM 55 

ROM t>— P 55 

m 6 RAM 772 

l£3 S RAM -t y a. -;u 55 

»ffi)Xt£7n-b.y-7 55 

91 0 ii* 56 


»JOa»n>SP— 5 


8259(8259A) 57 

ICW 60 

IMR 58 

IRR 58 

ISR 58 

OCW 60 

PIC 57 

4” y-f-bxyyxx 58 

'f yx97°pvxx yyxx 58 

-f yXxx'P o Xxx p yyxx 58 

g|)jEOI -t — P 66 

P 66 

tofflity-yy P7- p 60 

X^pf^vxxt- P 67 

thif-yy> P7— P 60 

7°7 4 1 7 0 t 4 -&5eII13& 58 

7° 7 A 7 0 T 4 0 7;U'< 58 

7 0 -4X77 P^— P 58 

it°—j^yyy p^e— p 67 

mo&fr&tT y-yy P 66 

P 66 

P 58, 66 
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* §1 


□MA=l>SP-5 


71071 67 

CPU-MISC3 V9X9 800, 806, 827 

DMAC 67, 783 

DMA %m. 67 

DMA Kly-t^X 843 

7 K VX V9X9 72, 829 

4 — 9 y y 4 XV 9X9 69 

i)7vb V9X9 71 

M55DMAC 68 

t/W bT YVXV9X9 72 

ti V V b 7 V b V 9 X9 71 

Xt — 9 XV'JX? 75 

f 70 

fv<7 xa y h a—;uv9X9 73 

T'v7°y 0 V'VX? 75 

XT YVXV9X9 72 

^—xijTv b v 9X9 71 

-?X9 V9X9 76 

7 — t-'3 V h u—)VVi?X9 74 

9 7xx h V9X9 75 




8253 76 

PIT 76 

3 x h o —)W9X9 79 

7 4 v# 7 V h V 9X 7 78 

rK— F — b9x.4-V — 9 78 

m*)&A-MWv9X9 80 

m<o&fr^mv'jx? si 


UTUIy^-TA^D'y^ 


58321B(58321) 82 

RTC 82 

RTC 3 -7 v Y V 9X 7 85 

RTC 7-7 F7X7 85 

84 

34HII1K- 82, 87 


CPUifi^ODbyT,^ 


1 AWAIT FFX7 778 

CPU ^kft)V'JX? •••89, 775, 780, 784, 793, 
799, 805, 813, 818, 825 

FIFO Xr-9 XV9X9 829 

FIFO W$v 9 X 9 829 

FIFO 7 — YV9X9 829 

FIRQ F 9X 9 95 

NMI xf — 9 xv 'J X 9 93 

NMI ~7X9 V9X9 93 

TVRAM tf£&A-Vi?X9 94 

VSYNC fij 9 H 7 9 7 F -7 X 7 94 

4 V9—'<)V9 4 II SiJfP F7X7 779 


■4 v 9 —'*)V9 4 ~v II 7—7 V VX9 779 

M^CGT9-bXV9X9 95 

MT VRAM F7X7 96 

*^V3-%mv9X9 820 

m.^9 O - y 9V9X9 ••••800, 807, 815, 828 

&^V9X9 92 

VXt^Xt — 9XV'JX9 91 

9 ij 7 ROM 90 

-> 0 7 A' ROM *i)fp V 9X9 90 

V 7 h 0 -fe -y K NMI^7 77°n-f7 b, 

7 7 \-mmumv9X9 88 

^.iW,MWv 9 X 9 88 

7'7-i|i]fpw-7X7 96 

77 0 ij— YXt — 9 X 92 

7 7 9fJ9$Xl ^9X9 91 

7 7 9 ^FIlF 9 X 9 774 . 827 

9-fey I- MB F 7X7 87, 784 

!iSI \%%V9X9 96 




CRTC 131 

CRTC C0|*)olinxx7 134, 141 

CRT ibtiy'vb u—)W9X9 

153 

CRT*iJ« 101 

FMR-50S$X>iSiMtTC 100, 155 

MIX F7X7 158 

STATUS F7X7 160 

SUB Xt — 9 XV 9X9 160 

VRAM 102 

VRAM 7 7 7 X 3 > h n — x I/O F7X7-112 
VRAM 7 j. ffiijfp F 7 X 7 -• 815, 820, 828 

VRAM <7)7 Yvx-y-y 7° 108 

VRAM <7)m&9 £ 106 

VRAM #Sw^X7 831 

7 f- 0 Ka- h 121 

77d7RGB y 4-9 9 (t :7T*~ Y) 661 

7fo7 RGB 3 7 7 7 (*#) 653 

Ttn/^'T .y b V 9X9 115 

7 y 7— xA-7 y 98, 134 

•fe7 — 122 

fe7— 7V7gi5 120, 124 

7 77 V-X 100, 132 

4 vTy9xU H9 

FISJX7n-;w 112 

7 — ' N * — xA'-vF 98, 134 

Tf-SBI mm%T>V9X9 146 

IRSBffi 98 

m&ftjjfflfflT YVXV9X9 830 

Bteffl*#W7 ! '--7F7X7 830 

EUS 7)lS.fa44fo-& 103 

97 

@®7- Y 97 

iH® V 47 103 

$mx9'Q-)V (jSj® 114 

1$MX9 n—iv ixTy 4 h) 126 


7" 7 7 -f -y 7 VRAM YV9X9 --159 
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* 51 


^77-1 y ? VRAM f'-f XT'V'f ^ — K 


157 

777-177 VRAM i?7 w 9 h I/-7X7 

159 

830 

3^hn-;H/-7X7 (CRTC) 147, 148 

n > 1 D-/H/-7X7 (XT’y'f h) 128 

3 > h u-jvvi?79 (b'f'^m*SiJ«)--151 

$M7 Y’V7 120 

*ai3l*Ht* 132 

143 

7K¥ h 129 

*¥Hit tt*w-7X7 146 

132 

*¥15] WHS -*r!SH?iX> Vi? 7 9 142 

Z-'f-J >#-X 100, 164 

79 U -)V 112 

XX’X'f h 100, 117 

X-fyA 1- I/O 3 > h u-y 128 

7~7yA Y ay Y u-y I/O 1/-7X7 128 

X7°yA 126 

77° y A 126 

X-fyA Y'*9-y* * 0 119 

imtt ioo 

77/^7 7 7 118 

9°z~Vi?79 148 

7i? 9 )V'*V y h^ef'4 77 4 7yWi?79 

153 

799>V-><Vy Y Vi?79 156 

'M & feS 105 

tKt/'VWX 132 

[5 miS 1 ym&<nui?X? 141 

|5)Pf^-fe 100 

'-&W& 105 

'^9-vU 120 

'*y 9 K£ \9*.)VyX9 vi?79 Ill 

^Vy 1 100, 114 

'*Vy Y 7—~7)V 115 

br'7 \ti- K 163 

t*T ’At:- Y°u*9 9 661 

is A 7 104 

tf; fa ys<— Y 164 

bf'Tj-mrt 164 

¥7*lhiiay b U-y I/O Vi?79 151 

vr*m,f}®m$i<nui?x9 151 

V7*7 : J9A x 100, 165 

164 

iS7FWXtfif<7)W-7x; 145 

^tt*® 98 

B.7FlKW£x.ffli&cr> v i?7 9 143 

feyXf AT) I/O 7 Y’VX-yyf 162 

S/KyXfAT)X ^ 1)777 161 

^'<~i?%mvi?7 9 130 

7°7A*')t 4 vi?79 151 

7v-y 155 

i> 102 

VX7M 127 

If MV 9* WAX 99 

ft** mxyyA 1) 127 


ft*® (0®) 103 

yX9X*yy 132 

Vi?7 9WCm.\& 137, 166 


*— 7 -4 * i? 7. y A 


87078(MB87078) 172 

AD3>^'-; 177, 179 

ADV-V79 7/77-9 vi?79 178 

AD-7V7°'J 7 9’779‘Vi?79 179 

BLOCK 211 

CD-ROM Y’yA' 7*A* 171 

DA 3 ys<-9 177 

ENV 7— 9 v i?7 9 184 

FDH 7—9 Vi? 7 9 181 

FDL 7—9 V i?7 9 181 

FM/PCM $ i - h 171 

FM • PCM ia-I Vi? 7 9 216 

FM #iS 171, 190 

FM ^M7 Y°V7Vi?79 199 

FMWiSXr — 97Vi?79 199 

FM WM7— 9 vi? X 9 199 

FM si?X9 197 

F-Number 211 

INT13 flj 0 iiAl?0 V i?7 9 188 

L & R $ 177 

LED 214, 776 

LFO 197 

LFOcolS:^ 200 

LSH 7-9 vi? X 9 182 

LSL 7—9 vi? 7 9 182 

MB87078(87078) 172 

PAN 7— 9 Vi? 7 9 184 

PCM 171, 176 

PCM tfiELSI 177 

PCM %Mvi?7 9 180 

PCMfiJOii fry 79 vi? 79 188 

PCM SI 0 Vi? 7 9 188 

RF5C68 176 

SSGSX>x>-<n--7” 209 

ST 7 9 V i? 7 9 181 

79 y 9 194 

79-/9V-Y 206 

7iva’\) XA (xuy h) 195 

x.y^.u—7i?x.A-V — 9 194 

xy^n-x'A/j 191 

x>-<n— VcolS^ 206 

A— 7- f XyXf A7 d y 9U I 170 

t-7-f *yA v&tl 172 

* — 7 4 *7 A vAtl 170 

* — 74 * v i?7 9 216 

197 

wsxits :£ 211 

A: — 7 7 —IV 206 

*-<7>*7 *7%M 202 

ay Y u—jvvi?79 187 

n± (PCM Wil) 180 

77 t 4 7 194 


852 
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tXT- f 7 7 — h 206 

Of X t 4 7 7 'OV 194, 206 

-if 7 7 s 0 >7* 176 

ja»»*»l«91Sl:3£ 213 

£IBXMoR£ 213 

if PCM &m AD/DA '<7 7 WW 7 7 X 7 - 832 

if PCM ^ig DMA 7 K7X77X7 833 

if PCM ^zg DMA #7x777X7 833 

if PCM -fig DMA 832 

if PCM # ig 7 o . y 7 |S:S 7 7 X 7 834 

if PCM SI->XfA32 hn-;777X7-836 

if PCM fir'- 7 <t“- h 840 

if PCM Wig Hi #*7-</7 7 7X 7 839 

if PCM fg^'7 7T3> hn-;777X7-837 

if PCM WiKb°-7f — 7 77X7 839 

if PCM Wigf- K&&77X7 835 

if pcm 7 - 7 x 7 838 

Xn 7 f (FM Wig) 190 

Xn - y 213 

-fe;i7 7 4 — K's'.y 7 195 

7A-v<7)|§:£ 200 

f -v ^ /u ON/OFF 187 

187 

~f 4 f A 194 

■ff f A 7 — h 206 

f •< f i — X X>I£/e 203 

jl-A 171, 172 

IFiJflJa-Al/^x; 173 

h— 9 DsV'OV 194 

1— ? iVV'OWWx. 205 

rt*xb-a m 

7 3 A 0 ift 192 

wm<r>%& 192 

'•timt - E 0 177 

'<7 7 r 171 

190 

7 4 XP7 177 

^•y Krtxaj* 172 

%mr-?xti 190 

zXO i-A 1COM 77X7 846 

vA ^Aj] 170 

-?;uf 7°;w<x)13:S: 203 

^ a. — h 171 

0 u -x 194 

0 0 -X 7 — f- 206 

;u-7°X h -y 7°f- 7 178 


CD-ROM K^-f^ CCD 


CD-ROM fStg7 7X7 847 

CD+17'3— KXf — 7X77X7 227 

CD -0-7*3- Kf*— 7 7 7X7 228 

CD-ROM 4 t7-/aWl/ -7X7 816, 847 

3^7 K77X7 224 

Xf- 7X I/-7X7 226 

-fe7 7 217 

f*— 7 7 7X7 227 

$KM$i]ff7 7X7 226 


A'yX — 7 7 7X7 226 

7 t-v 7 1 218 

■VX7 3 >- 1 o-;H/yx7 224 

vx^Xf- 7X77X7 224 


*-7K-K 


8042 230 

8042 f - 7 7 7 X 7 236 

8049 230 

JIS 1271 ) 229 

*- 1 0 b°— t- 233 

*»->7 h 229 

A — jK— K 3 A 7 7 561 

A — -W— K X A 7 > 3 — p 235 

A-iK- Kf '-7 7 7 X 7 233 

231 

3 ?y R 77 X 7 231 

Xf- 7 X 77 X 7 236 

7 'f '<vf -y 7 233 

-fV'M XT- 7 * 231 

9 J 0 j&<^®J#PX 7 X 7 237 

iiJ 0 ii*VgH 7 f 7 * 77 X 7 237 


fbK V57. 


TOWNS y'° y Y 238 

TOWNS v)X 240 

/<.yp 238 

y-?-y Y 1, 2 Afj 7 7X7 239 

ys°. y K&-x7X3A7 7 649 

y-?.y Kib* 7 7X7 239 

v>X 240 


7'J7^ 


3 7 h D-/H/^X 7 247 

Xf- 7 X 77 X 7 245 

Ax h n^fxftl 242 

■f — 7 7 -7 X 7 244 

7 ° ij 7 7 3 * 7 7 651 

fl) 0 iAA4ijflp7-7X7 246 


7P7tf A7 ! A7.^K7-f'7' 


2D 247 

2DD 247 

2HD 247 

FD Kf A 7*Xf-7X7 7X7 808 

FD Y 7 A 7* A 7 7 K 7 7X 7 808 

FD Kf 4 7*f&)§ij7 7X7 809 

3V7 K 7 7X7 253 

7-7 252 

Xf — 7X7 7X7 254 

X f y 7” 251 
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*7 7 249 

*7 7 U7X7 256 

WSiYxAX' 261 

r^t x 7 com&t$ 251 

f'~7 U7X7 256 

Y =7 A 7*3 V h n -;u U7X7 257, 774 

Yx4 ~7X 4 7fVyX^ 258 

[■'747Xt-^X1/^x; 256, 773 

h'7'f 7-fel/^ 257 

177? 249 

\7"/7U7X7 256 

7t-?7 h 248 

7d 7 t”-f a*?? 652 

7-f I-t'-? 251 

f't Y 1777 251 

9- YT FVX 251 

9 - Yf'-7 251 

9 — Y 1777 251 

9X17 251 


A-Kf-f 70 


SCSI 262 

SCSI =>*7 7 662 

37 1d-;h/-7X7 262, 788, 796 

Xr-7Xk7X7 262, 787, 795, 809 

t , -7U7X7 262 


RS-232C 


8251 264 

RS-232C 7 650 

7 - 7 'y 1>-7X7 270 

Xr-7X1/-7X7 272, 274 

f-7H^X7 274 

— K 266 

|5]»J-£- YU 7X7 269 

rtltfA 264 

Y 266 

YU 7X7 268 

YU 7X7 266 

*f'^%mu7X7 275 

ffl <) £Afbm/ 7 B .y 7W*)&XU7X7 -275 
m<)&^mu7X7 275 
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BIOS 


BIOS±« 


386 I DOS-ExtenderTM 281 

BIOS <r>n V'tfi L 283 

BIOS I'ftm L«9f-«g 283 

BIOS ' )7rV>x«0lJ 289 

DOS-Extender 281 

fmTOWNS <7) BIOS 279 

INT#^- 285 

TownsOS 279 

TYVX'-tyJ — 7 283, 284 

A^OTFvx 285 

17 - 3 - K 283 

17 - 77 / 283 

i7 h ') 283 

1M&3— K 283 

•9- > 7°;U7° d/ 7A(CD i&g) 668 

"9" V ~/>V~7° D/ 7 A (#*7 7-1 7P) 674 

-i)-X7'7U7°n7'7 A (/7 717 7 BIOS) 677 

+1 >7°;U7°n / 7 A (t7vF BIOS) 701 

*f's7°)V'7° D/ 7 A (i/Xr Affix BIOS) ••••733 

- | 7>'7‘Vi'7°n 7"7 A (X7*74 I- BIOS) 693 

U X 7°7U7° n 7" 7 A (fgjij) 671 

"•f V7°7U7 °d / 7 A (7 t 7 h BIOS) 708 

)V~f o/7A (v7X BIOS) 695 

290 

- 7 *— 9 -'''7 7 — 7 283, 284 

^4 747 BIOS 280 

44f-(7' BIOS 3 — ;K7)^{8J 284 

^* 77-/707 / 290 

f£#W-7X7 284 

i) 7 A BIOS 280 

i) 77U BIOS n — 7K7>3?{RJ 285 

i) jf-y 283 

yyxfco&lMi. 282 


y^-jA'v'j bios 


1 9<0 h'-y P& 294 

1 h'-y h b°7-bA- 294 

16 b 7 h b’7-fe/U 294 

4 b-y h b7-feA- 294 

8 b'-y h t7-fe;P 294 

AND 297, 315 

EGB 291 

IMPNOT 297, 315 

IMPRESET 297, 315 

IMPSET 297, 315 

MASKNOT 297, 315 

MASKRESET 297, 315 

MASKSET 297, 315 

MATTE 297, 315 

NOT 297, 315 

OPAQUE 297, 315 

OR 297, 315 


PASTEL 297, 315 

PRESET 297, 315 

PSET 297, 315 

VRAM 296, 300 

VSYNCXDRD 309 

XOR 297, 315 

7 7 7-7 A y 326 

#®j 306 

fettJB'J 294 

P3 47H 351 

R* 48H 352 

xvM) 298 

Wf& 49H 353 

— y* — 7 A y 326 

ich 

328 

44H 349 

m$m 296 

296 

05H 310 

*1:1/77 0/ BIOS 291 

mu 326 

IRigjSiffi 301, 303 

«,0®W|S:5e 01H 300 

Bffi-g-Bfe 301 

BfflOUHE 2EH 345 

305 

21H 331 

2DH 344 

L 2FH 346 

BSvx7«tS 10H 320 

SSvx 7 t m$.<F>WC7E OFH 320 

K 300 

@®# 297 

fm 46H 351 

/77-f 7 9 7^-V — y 3 y 291 

797 47 9 ti-7 )V 28H 338 

77 7 -f -y 7 ffifflx 7 v 7 ffit&nmWmW. 1DH 

329 

7 i) 7 7°# 297 

LH 326 

\%&Sm<F>WCx. 09H 314 

45H 350 

-7x7VW7°n7'7A(7'7 7-r-y7 BIOS) 677 

VX7°7l^7°n77A (ffi0) 671 

yXrA^7 321 

19H 326 

326 

298 

Ami t 00H 299 

ytf—XnWCx. 1AH 327 

X 7 7 7 V A X' 298 

•feyf - f 774^l/-'/32 291 

4BIx7d-;i- 2AH 341 

£i®®7)M£ 20H 331 

296, 312, 313 
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— obh- 



9 A )W <? — > colfcS OEH 

«ffl 4AH 

ftPM 4BH 

43H 

tftm¥ 4CH 

Jiinx^J 6iH 

HiaX^ill 63H 

JiJn*^5»J 2 65H 

r-?mm 

ristj ieh- 

f 'is? 4 X<F>WCx. 1BH 

j£i6& 297, 312, 

(StS) && 

PlB^aS/K'fe 

K>y 23 H 

K-y 25H 

K-y hf'-^<7)##liA 2 27H 

K-y hf'-^cOgt^illL 22H 

K-y hf'-^Oia^aiL 1 24H 

Fy If-;«i^(l5l 2 26H 

ttMICfmm 66H 



ItJtfe 296, 312, 

'"yi-'srmi) 

y'-y — v<F>Wx. ODH 

y^Vy 1 

y'VylM 

y'Vy h V'J7,9 

y-f^ y h V'JX9<F>Wx. 04H 

tTi-itf- 1 

03H 

*x5lffl*t!tig<7)fS:S 02H 

S/r:®® 

,303 M7jkiMlfficD± £ § 

i? 

^S^-'7<7>ttS 06H 

tSiSijij* 

tnilitL^tSiS: 07H 

tSiH&coifcS l 08H 

MjSj^e— KOlfcS OAH 



~7 * > — vs > 

BM 

Tkxs 

SWHIifflX 2BH 

/ylt'jT- f 296, 

T'& mm# 42H 

7*D y^^"^U — vg V 

Bifltyc 

'X'fvl-1 4DH 

'<'(>12 4EH 

^fmo 

'OcoffM fccoi&S 13H 

'<><r)WCx. 11H 

'<><r>±$<r>WC‘m. 12H 

itfyfvh 40H 

*°yf vh»gij 4FH 


vx? 297 

29H 339 

VX? h'-y IcDlfcS 14H 323 

®?gfe 296, 312, 313 

YcoWcIe OCH 317 

X^fo*M<r>WCx. 18H 325 

X^3Z&<nWC%. 17H 325 

16H 324 

15H 323 

Xf&\ 60 H 359 

X^m 62H 360 

X^W2 64H 361 

;x— if — ?y 321 

m&l 50H 357 

*§#2 51H 358 

>)?-> 298 

2CH 343 

41H 347 

MftlSHI 293 


xyy-i s bios 


n'lt'a-lM 05H 373 

7 h 0 Ka- hSt^ffiL 08H 376 

04H 372 

06H 374 

t7-by HtS 07H 375 

ja®X)^7r: 01H 369 

7 >-f)V7°u jT^A (xy’y'f h BIOS) 693 

tlMit 00H 368 

WMtt'O-i' a > 365 

X7°7'f HfiffSNI 366 

X/y-f lX)S(g 02H 370 

X^t h*jjs£K 366 

— >3 > 365 

'<> -y l-7'n .y f cotfcS 03H 371 

ISttxS '<> — is 3 > 365 


yyx bios 


tig trZ?>com<?>-M0 03H 380 

tigX>|§:S 04H 381 

Mbmm<?)1ltA& 0 OAH 386 

y-V)V%m^^.V-'y3 > 377 

15H 395 

v’Xi^S OEH 390 

tES!@fiSX>f£S ODH 389 

Joa®i*lM***>R£ 14H 394 

@iHS"Xiy — -> 3 V 377 

#tt*>R£ 09 H 384 

OBH 387 

■fyy^Xu'TyM, (?7X BIOS) 695 

m&mmmmx. osh 384 

ffit’iBSiEBtfS 12H 393 

*¥#ift$OTttS 07H 383 

*¥ffif£ISHit£ 11H 392 


•316 

•296 

•319 

•353 

•354 

•349 

•355 

•360 

•361 

•362 

•298 

•330 

•327 

313 

•294 

•301 

•333 

•335 

•337 

•332 

•334 

■336 

•363 

•293 

313 

•296 

■318 

•301 

•295 

•295 

•309 

•297 

308 

305 

301 

305 

296 

311 

297 

312 

313 

315 

326 

291 

326 

326 

342 

311 

348 

291 

296 

356 

356 

296 

323 

321 

322 

347 

357 
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X A ;W->°X — ><7)j$CA!L 10H 391 

111 mm 00H 379 

SMtsjK-7 01H 380 

/-UUXic /m*&<OWt%. OCH 389 

02 H 380 

Sb K'feXJIxTE OFH 390 

#X xfc&Aftl&;t4Jt®!<7)lx3[ 13H 394 

,KX vSSSt'O'- v a V 377 

*X VWffTIW&wMAJfcD 05H 381 

06H 382 

x7X#j0jT'''<X — v 3 X 377 

•v7X Yy A '<?) ON/OFF — X s >-377 


7;f>S BIOS 


ANK 397 

ANK ~7 *v \ coinfrlij L 00H 398 

JIS^f>->7 h JIS^-co^ 03H 400 

JIS 3 — K 397 

Mf 397 

01H 399 

-7x7'VU7°nX'7 A (7t>l- BIOS) 708 

->7 h JlS^fe 02H 400 

X7 h JIS x- K 397 


+)"5>K BIOS 


EUPHONY 401 

FM Wig 401 

FM Wig 1 '<4 h HiJ] 11H 417 

FM WiH 1 h AJj 12H 418 

FM WigXT-XxxXXXX>ttAtfi L 10H 

410 

FMWig X>AX)|9»Hfc 30 H 430 

FM WigX'7XXX>*#jiiA 13H 418 

FM Wigx^xXXit^iiA 31H 431 

FM^igw^x^MAffiL 14H 419 

MIDIx* ^x-X 341 

MML 341 

PCM Wig 341 

PCM #?gX)5iSi]#jh 29H 428 

PCM -7X7°U y XTO 24H 425 

PCM-7X7°9 XX'Tir 26H 427 

PCM /?']-> PCM X * 0 liH 2BH 429 

PCM 7^1)^477^') fill 2AH 428 

PCMX^OIk^ 20H 422 

PCM X^E 0 2 2CH 429 

TOWNS Y 430 

TOWNS -x 7 X 430 

WAVE 7 r 7 ^ 439 

WAVE 7 r 4 JUCD^mnWcfc 69H 445 

WAVE 7r4 |RX)®U# 6AH 446 

jyf-yy 437 

•4 y xy )V / y hr'— X 405, 408 

x-y — 3— p 410, 440 

X7"<n— 7°(PCM Wig^SI*- K) 405 

x y^iu — 7°fl) 0 iiAx x 1 0 50H 435 


7 — y y 437 

05H 414 

Wfer'-X^ljcAai L 06H 414 

W&^M 04H 413 

W7^- Y 403 

Wl® * - K PCM 25H 426 

F PCMB4T K7X«miJ') 0AH 
416 

w ^ * - k pcm i 28H 427 

f^-KPCMmW 27H 427 

21H 423 

W)^- KfiJOiiAxx h 0 51H 436 

WS 411 

at jj. 411 

6oh 441 

6ih 441 

*£*- Y 403 

— OFF 02H 412 

— ON 01H 411 

iSi&fillr^-KPCM#^ 2EH 430 

-77 x Y BIOS 7 'f 7*7 0 401 

-77 x Y BIOS 437, 440 

7-7 X YT-? (PCM WigJgf?*- K) 404 

-77 x KcofiiJ^ 23H 425 

-77xKX»^ii 22H 424 

65H 443 

66 H 443 

64H 442 

Bt» 79H 453 

7 7 AH 453 

fftf-7 7K7X«W# 7BH 454 

78H 451 

immw. 409 

-7X7°') XX* 425 

-777°;w7°dX’ 7A (-77 x K BIOS) 710 

03H 413 

M"xA37)d-;H 15H 419 

X 7 "X A 7 x h d— tv 2 17H 421 

X7xB7Xln— )Vl 16H 420 

X7-xB=>7hn-;P2 18H 421 

7 7 A t WigX>M)iS 409 

"IT, -70 44H 433 

fliTtf 9 i-A|§:£ 43 H 433 

STTfO ^L — A 13:^1% A the 45H 434 

IfiKiJa-Aiia-h 49H 435 

ffiiCJi-Aia-I 46H 434 

Y 7 7 00H 410 

^-KLFOcolS:® 19H 422 

^X>5iSiJ#ih 09H 416 

^‘•y Km* 42H 432 

KAjj 1 40H 431 

y'f- y KAj3 2 41H 432 

'n'xXt-X (FMWig) 406, 408 

t ">yf-xv K 07H 415 

7f0i-A^M 08H 415 

0 t'x7 A- 7 7 7 437 

0 b'XX* >*7 7 TlPllT - 7VW 438 


0 b'xX'y<7 7r® : ar-7Vwfl3Bfe 6BH--447 
0 h7X'^ v y 7 r^Sr — 77Ho it/ 
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>) f>/M- 7 7rT Pl/X co^m/WCx. 6CH 


448 

ii^l#]#; 71H 450 

t°- 67H 

444 

IS^SiJ^T 72 H 451 

68H 445 

t 63H 442 

73H 451 

iiWlTlMi 70H 448 


CD-ROM BIOS 


CDmn<VWi&M») 54H 472 

CD K 7 A r^-±mScDWc^.<i!l:m> 52H-470 

if# 456 

mmffimKfr&L 456 

55H 473 

^if#-fi5MAjtft?l& 56H 474 

0 53 H 470 

^if#tfrfKX>MAJJX. 0 51H 468 

50H 466 

h 0 e- h«#g) 

<fc5f> 50 H 468 

#x ? - M 0 b- h «sg) <HZM> 50H 

467 

®ilMxhy7' 52H 469 

•0- >7 )V~r d ;T y U (CD iK#) 668 

->-? 455 

(Rffmtjt) 14H 464 

tsS&fig'xX) 'S-9 (f&JS-fe X ?m%) 04 H 

462 

-> 0 >r0^<7)->-^ 03H 461 

T— 9 X>|% A|Jt 0 455 

r- ? <7>M AIR 0 (B#Fb^I^ ) 15H 464 

(ftrsmm <i£fc> 15H465 
f '-^omajro osh -462 

t-^omajro <&3i> 

05H 463 

T'*'( X#4§- 457 

K 7 A 7'ttW.<vWcx./^M 455 

K7A7C7.T-?Xfifg<75ffAJR0 02H -460 

K7A7'T- K<7)IS:S 00H 459 

KX>f%A$U) OlH 460 

KX7— Itlg 459 


*— 7K— K BIOS 


ASCII(7 b-y F) 3- Kg 759 

ASCII 3 — K 475, 479 

FUNCTION 3 — K 4 80 

JIS(8 b-y F) 3 - Kg 760 

JIS 3 - K 475, 479 

PF A- 478 


PF A-tiJOIiA^aUb-Axc^ii 0CH 
4 92 

PF A-iil0j&A^:fl;u-Axx>ItAJR9 0DH 


494 

SF A- 478 

x>3- K1#|S 489 

x>3 - KT- K 479 

A-7 KbX3- K 480 

A -A* 476 

A-x»gSiJ 480 

A-rK— K ID^'X F*7 477 

A-stf— ^777 478 

A-d<- Kn.y^coSiJ^I 04H 484 

A-flJOST 0EH 495 

A-fU9 STm^MAJR*) 0FH 496 

X 0 -y 05H 484 

3-K^X>l££ 02H 482 

3-K^X>IftAJR0 03H 483 

3- Kg 667 

y7 F A— tfcffiXiMAflsU) 08H 487 

->7 F A— Ifffi 475 

->7 F Xf-7 X 480 

iTJWt 00 H 481 

X A -v X 3 K 475 

XA^XT- K 479 

^A-3- Kg 760 

AAjcOAx-y ? 07H 485 

A AjT- K 480 

A^X^iJco&flp 0BH 491 

''••y 7r©^ 0 T 06H 484 

'U7 7 0 yrmntnwcx. OlH 481 

5£^3- K& 475 

fe^A- 479 

•7HJ7XA * 0AH 490 

X?A- 478 

Xf3- K 479, 488 

THOMAS l_ 09H 487 

X^iJXifilO ST 480 


f4^ BIOS 


SCSI a- K'7'4 X7 498 

->-? (FD) 04H 505 

I¥WIX7— IffgWJR 9 (IJ L (HD) 0DH 510 

y'J>7 0^->-7(FD) 03H 504 

•>>) >y 0 ^<r>'s—J (HD) 03 H 504 

-fe X 9 ID <y>M 0 S L (FD) 09H 509 

-b^^X)^(FD) 07H 507 

-bi7^X»^(HD) 07H 508 

(FD) 06H 506 

r- 9 <F>m # &A (HD) 06H 507 

f'-3 ? X>fjcAaiL(FD) 05 H 505 

f'-^'X>ttAtbL(HD) 05H 506 

f^'A X#^- 499 

K^A’T’Xr-^Xl f $g<7)JR 9 ii) L 02H-503 

K 7 A 7'T - K X>t§:£ (FD) 00H 501 

F^ATt- KwmOffiL (FD) OlH 502 

)777«7t-7'yMFD) 0AH 510 

Kx7-fflfi 498 

)Y4X73> )D- 7<7) 0 -fe -y F (HD) 
08H 508 
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KfH 1f$S 498 

7D7 t ° -i 7* 4 X7<7>^7— l#$x 498 


1 01H 513 

yi)^ Alfc 9 OOH 512 

02H 514 


7*R#ft BIOS 516 

ooh 522 

9 aAJWWH 9 si L 01H -524 

7'f**im BIOS 516 

7^<T)#7 V Ml7>lft<&3fc9 02H 521 

OOH 519 

7 4 ■vco®l 9 Si L 01H 520 

PSfftfl BIOS 515 

B#/B££|J ntStfe OOH 517 

01H 518 


RS-232C BIOS 


RS-232C ^f^7x-x 525 

RTS -7v-Um 533 

XOFF g#co7 9 7 OFH 545 

XON/XOFF n - K 534 

®^-y°> 01H 528 

®m?v~X 02H 528 

fcM DTR m^<r)\miSc.1£. OEH 545 

tfeSfiiili*- K 533 

4£?Sfi] 9 OCH 543 

ttaWW9a*W»*3l9 ODH 544 

gftii Snr KU'X 532 

’y 7 t 531 

s«^<7 7 7 ftmir-f&com&Mo osh 

536 

%{S'* v y 7 b OAH 542 

-> 9 1 OOH 527 

-> 9 T^jH— h«OSi]#P 08H 540 

Xr-7x1f#x>!ftA.IR9 09H 540 

I^<7 7 7 534 

S&fl''* -y 7 r 7 K W Xtts 533 

10H 

546 

7 A A77 H#IS 531 

ii'fn y, ''7X — 7<7)I£<iE 03H 529 

jillfU''" 7 X — 7 9 04H 535 

ifilS ■t — K 530 

06H 537 

r-?<?>xM6 07H 539 

F^H^r'A 525 

yv — OBH 542 

rK-W- I- 530 


y+f- bios 


77- OFF 01H 548 

7-7- ON OOH 548 

77- ON(-£l$ia) 02H 548 

77-ON(^7>7*t ft£l$W) 03H •••549 

77- ON(JSi£», 05H 550 

77— 9 1 04H 549 

77— If 9 2 06H 550 


SUDjA^g® BIOS 


fi)9 ii^fp "17-7^0* §ii A. 02H 556 

fUO^^fpnl^-^WlXOaiL 03 H 557 

flj 9 iiASiJfpcOjjilft 551 

fU9ii<^7— 77*n .y 7 7 iTX^ii OOH 

554 

fl] 9 7 7*0 -y 7 7 KWXWJfcOfflL 

01H 555 

fl] 9 iiA7- 7 7*o .y 7 r-7lK7)®C 9 tU L 

04H 558 

fl] 9 552 

fii9&*''V 552 


7-tf7Jb-77, 


BIOS X)y'*— -7 a 7 564 

BOOT 77 X^ 4 7 ° 567 

BOOTo--y 567 

CP-MGR 4 VX H- 7 W 7 7 7 * 567 

CPU 7 o.y 7 V- Y 565 

CPU 7 4 7 564 

CPU CO 7 4 9 02 H 561 

DOS V'OV^ 564 

DOS l/^S^ 77 fy 7 X 564 

JIS *»<!.*> 7 h JIS^W*« OOH 560 

JIS*fc'> 7 h JIS^tf >*«2 03 H 561 

RAM DISK 7 4 X* 567 

RS- 232 C tK— V— h 569 

VJE-a 4 7 X (--/W 7 7 7 * 567 

7 X ^7 hit 565 

mim 564 

4 £ 5 S 7 — h'x;w — 7 7 559 

$£S 6 tH x 7 u- 4 S$t& 565 

7 'y |- ->— h 7 -f — 7 SiJfP 7 i|S;^; 01 H 570 

7 X 1 -^ 77 / 567 

A — 7 — K 7 4 7 564 

IX 9 05 H 562 

StaiD 563 

7 -b’X/l/-f y 559 

OOH 565 

->7 h JIS 7 ^ JIS^X> 3 UH 01 H 560 

->7 h JIS^G JIS^ 7 >£ 9 l 2 04 H 562 

-> v 7 iv K 7 4 7 567 

tMi 7 °o-fe •y 7 cO'fi' 3 i 564 

SM.gH 7 4 A 77 Hit 569 

iils^e- K 569 
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TV X7"M 9 97° 564 

Yy9 XWU 568 

rt£?n.y tVSfeJBiJfflNB 565 

»lK74r#f 568 

7”9 y 97X^3 V 568 

y>) >7 mm 568 

7*9 y? ? j-f 569 

7°9 y h7-Y 568 

ifcWlJSffiisS+M X 568 

K£X 567 

7* 1 j 7x4” P 565 

9*<)mg7yX 567 


i7XxA1B$g BIOS 


77 y Kffl BIOS 595 

77 y KMlteSU 9 03H 599 

77 y KMiEtii 9 ii A-i&wcommm 04H 600 

9 9 -y B cr>Wli¥?3Vm 596 

’?7Xtt&M , )& A-&m.(7)5£m 01H 598 

v?xtt/£il]9&AtoSW$»»l& 02H-599 

77X01 BIOS 595 

-y7ym/77y KfflfiJ 9 

Am 09H 603 

-y7xm' / )&fr®i¥®%.x>jm 05H 601 

W9&*toffi£iU9ffiL*S:&Wg& 06H-601 

sn o o ai Lnm.9>5i$mffc 07H601 

fi o o m, i^wcommmx>m§ 

08H 602 

SU 0 tt, L*4S 596 


VRAM £ -y h <T>Am 46H 593 

+ 24H 584 

STUMOR 9 02H 573 

*01*** 9 17H 580 

01H 573 

fi#WiB*>K*JR9 16H 579 

19H 580 

ilia*- KlcWtS1ffB<X)]Rt# OAH 576 

MS* - Y iv <F>Am 

43 H 589 

Xy 7 i y 9 BIOS o 571 

**»» $tlX'*->&&77> K ID coJRf# 23H 

0gg 

m^x>mmmm7 9 xx>Am obh 576 

77 y Y BIOS K£ffi|*AJR I) 571 

77 , JV-3-y<7)MAAX. r ) 14H 578 

7>7°JVXuXy^(yXT^m BIOS) • • • • 733 

B«®c<*IR9 13H 578 

7K ;, P#Kll50 coma-AV) 12H 577 

«*«K9 a-A(OSg«i(OMl) 21H 

581 

'Ji-ili-l- WcxlAkM9)WiA-Al 0 

22H 582 

iWftfcJSo i^K 1 ) 1AH 581 

'*y9-9lzj:mim'''y YivcoAm 40H586 

''VUX»/@*Jt<D«^IR9 15H 579 

'Vy I £ 7 h m ill# 45H 591 

^l-y h £ -7 X 9 <9>lxXA?. 9 05H 575 

42H-588 

9 04H 574 

11H 577 

03H 574 

41H 587 

K9>t&3Atl&x.im<?>ytAJtiLi) 18H-580 

?7X BIOS tfrx.i$MXA2 . 9 571 

WW&Aftm.i'XTAtimnlSLg. 30H 584 

mV&fr^myXT&ffiWiCDAm 31H 585 

^7nWt.x.~*lffi.'<-7<r>Am 44H 590 


ganipa»gg bios 

WiSfl 9 BIOS 595 


MIDI 7*-S»BIOS 


ASSIGNFILTER flj&ft: 621 

CV-X7177 9 612 

EUPHONY 607 

EUPT'-7tSlt7V«# 1CH 634 

EUPf'-^ffitfr >#*>«£ 1BH 633 

EUP 7r9)V7t — v. y I- 609 

FUNCCTRLftit#: 619 

METRONOME 616 

MIDI 607 

MIDIMANCTRLWltfr 616 

MIDI f '-9 mil OAH 628 

MIDI h 607 

MIDI 74-yt BIOS 605, 622 

MIDI -y^ — 7y<r>7—7°y 00H 623 

MIDI v4-77»7d-X 01H 623 

MIDMANCTRL 02H 624 

NOTEOFFTABLE «jtf* 614 

PLACE ffifiafp 614 

REALTIME Ifjgft: 614 

RSCTRL HfjtfP 620 

RS-MIDI/P-f-y<n^lt 03 H 624 

RS-MIDI )V-9-y<r>W&. 04H 625 

SMPTE SB *6tt*«OK£ 21H 635 

SMPTE fijSft: 615 

SMPTE B$F.SJ^G3P#P b ^X>^$ 25H 628 

smpte mmmmvwiz 22H 636 

S-MPU A«SI$m«>R£ 23H 637 

TRACKWORK gft# 612 

T79 >-yyXX)WC& 30H 640 

T74y-yy 7‘<T)Am 31H 640 

779 >7'(/v9X>fcfc 32H 641 

77A yy MV9<r>m% 33H 641 

mm&.w.x>Am i6H 63i 

12H 629 

mmcomtth ioh 628 

13H 630 

11H 629 

KX>1S:£ 14H 630 

SaW 612 

Wisfc 612 

'>xrAiXxX;i^-->7V-<v h --609, 610 
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SMPTEWffll^O** 24H ••••627 

ft*ft-bv-y -mwc*. 34H 642 

ft* ft- b -y ycom§ 35H 642 

X~vT-f- E-h*OiiMT 1DH 634 

ffittrVftWffcSE 19H 633 

Wr^ftwK# 1AH 633 

ft *\* ft /v "4 ^ V b 608, 610 

f>ft«RS 17H 632 

TVftWIjZl# 18H 632 

|sWHI^ft*X>l£:t 27H 639 

IHW*- Ktf>Rj£ 20H 635 

MIDI r- 9 ft* 41H 643 

P\MbW.<K MIDI ft^ft;K7)|S:£ 42H 644 

<0 MIDI ft -v 43H 644 

i nm&mn&mt 4 oh 643 

a.— -4»<7)1££ 44H •••644 

^.-A(7)JIxt# 45H •••645 

A* ft- b -v .y 7V)K£ 36H 642 

A*ft- b^'yftWJRl# 37H 643 

» MIDI 7r4 ;Hg#i7 * -■ v .y b 607 

/ 9 A 'O b 609 

/bn/-A<^>!S:£ 28H 639 

a.-- if— a— }W*-y 9 IV— ftv«fi 07H 

626 

-x— ft— 3— /w/N-.y ^;i^— ft yco&ffi 08H 

627 

J-— if— a— ;w<y ? )V— 09H 

627 

0 ft— b ft — KX>!S:£ 26H 628 

b 0 05H 625 

SilOftL^ffifflxy b 0 06H 626 
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VWAIT l ^7X7 778 

486 Oiling 763 

486 1*135 7 7X7 764 

80386SX 782 

80486CPU 761 

ASC-IK7 h'-y h) 3— Ym. 759 

BUFFUL 7 7X7 789 

CD-ROM ® ig 7 7 X 9 847 

CD-ROM A A-y 7 ^ %m 7 V s X 9 816, 847 

CG ROW T P 7 X 7 7 X 7 803, 811 

CPU^iJ 77X7 775 , 780, 784, 793 

799, 805, 813, 818, 825 

CPU.MISC3 7 7X7 800, 806, 827 

CPU.MISC4 7 7X7 788, 797 

CRT ft *37|-n-/U77X7 802, 810 

CRT ') — P n 7 7 X 9 802, 810 

DMAC 783 

DOS-Extender 767 

F-BASIC386 767 

FD Yy 4 n&gij 1/-7X7 809 

FD 1'747‘Xf- 7X77X7 808 

FD Yy't y-t 77777X7 808 

FIFO Xf — 9 7, 77X7 829 

FIFO$iJ#P7i >X9 830 

FIFO A- P77X7 829 

FPU 762 

I/Ot£3gJ-~ >y h X D .y h 3*7 9 663 

JIS(8 t'7 M y-Ym 760 

LED 776 

NMIVX7W-/X; 789, 797 

RS-232C 3*7 7 650 

SCSI 3*77 662 

SCSI A — P'Xr — 7X 77X7 801, 809 

VRAM A*-y 7.=.®J»7 7X7"815, 820, 828 

VRAM 7 7X7 831 

7 YVXy v-fTy^'s Y 766 

T P7X 7 7X7 829 

77 u9~ RGB n 79 9 653 

4 > 7 -'Vu 7 -7 II SiJtSp 7 7X7 779 

-i y9—'<>v9 4-y II 779 

771, 777, 781, 791, 798, 822 

&3SRAM 772 

&S6 RAM A 7 a — ;u 654 

fel77/Uy i X^ 764 

jllffe di^Si] fPT P 7X77X7 831 

illicit, M'JfPf'- 7 7 7X7 831 

ilV VRAM 7 7X7 803, 811 

CG797z.Ui?y.92 803, 811 

A-*- P 3 * 7 7 649 

^h-yxatif 77X7 815, 820 

A-^y 7^$iJf|l7 7X7 815, 820 

A 77 ya>f) 761 

7y~7 -tv 9 VRAM Tl X7*w4 Klyv’X 

7 802, 811 

&M{$.femzy'y*9 830 

3>Pn-/U77X7 788, 796 


*i DM 7 d ", 9 v '9X9 800, 807, 828 

7 y 7 °)V 7 ° u ? y A (CD }*#) 668 

7yy°)vy°u7y2, (WigfiJ 9 BIOS) 

-752 
-740 
-674 
-677 
-710 
-733 
-693 
-671 
-708 
-695 
822 
666 


7yy)v7u9 r y^WM7'9>Y BIOS) 

t^rD77A(**7TUP) 

■fV7';l7'D77A(77 7^y7 BIOS)- 

-*77Vw7"o7'xA (+P7 7 P BIOS) 

yy-f)V7°u9’y^ (7XrAfi|$R BIOS)- 

(X'/X'f h BIOS) 

7yy°)t-y°u 9‘y a (4S(Si) 

tV7';i7'o77A(7 1/-) BIOS) 

7 'y ~f)V~f n/yA (v7X BIOS) 

I±««K 771, 777, 781, 791, 798, 

663, 

Hr PCM At® AD/DA '<> 7^7 7X7 -832 

Iff PCM Hil DMA T P 7X 7 7X 9 833 

Iff PCM -til DMA 4? 7 7 9 V 7X 7 833 

Iff PCM Iffig DMA Xt-IXI/v'X^' 832 

Iff PCM #)g 7 n y 7 7 7X 9 834 

Iff PCM fgyXrAs 7 P n — yi^ 7 7 X 7 ■ 836 

840 
839 

837 
839 
835 

838 
795 
800 
766 
806 
760 
774 
773 
664 
649 
661 

651 
807 

652 
846 
763 
794 
794 


'-9 7- Y 

i> p 0 ifV'OWi?x9 

H'Ay 7r3>) a— A-77X7 

Iff PCM High"— 9 A — 9 7 7X7 

Iff PCM ^igA- PR£7 7X 7 

Iff PCM 7 7X7 

Xt-9 XV-7XI 787, 

X h°— Pifii]$P7 7X7 794, 

SiJ$17 7X7 764, 

milSiJ»u-7X7 

#ftA-3 - k* 

P 7 A 7'y y Yu — >v 77 x 7 

PxA'7Xt-7X77X7 

^'x-t’X^Is^- 

'Ay Y &y”9 zy 7 9 9 

h'r'TX?— P'3*7 7 

7° 0 773*77 

7 0 — 7 77 A -^77X7 801, 

7 n .y h” -f 3 * 9 9 

44 0 i — A 1COM 7 7X7 

■v^A7°DA-yVi;M^ 

7 A 0 4/- P Rtt 7 7X7 786, 

7 A 0 47- P''*7 7 7 7X7 786, 

7 i) -v -y 7° 782, 792 , 812 , 817 , 824 

7 A 0 $I77X 7 774, 827 

0-t-y (-SH77X7 784 
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